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SEE HOW THIS COMPANY BROUGHT 
THE RIGHT VOLTAGE TO THE JOB 


SHOWS VERSATILITY OF SMALL G-E DRY-TYPE TRANSFORMERS 
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The unique sling-mounted power 
supply shown above was fabricated 
by the Permanente Metals Corpora- 
tion, Richmond, Calif., Shipyard No. 
2. As many as three of these units 
are placed at strategic points on the 
upper deck of a ship abuilding to 
provide a convenient source of power 
for portable blowers, tools, and light- 
ing. They operate from a nominal 
480-volt, three-phase supply. 


Each unit consists of three G-E 
single-phase, 25-kva, dry-type trans- 
formers which form a _ three-phase 
bank, connected delta primary and 
wye secondary. This hook-up steps 
down the 480-volt supply to 208 
volts three-phase, or 120 volts, line- 
to-neutral, single-phase—a time-sav- 
ing application of in-stock, standard 
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transformers to perform a special job. 

These transformers (Type D) are 
of the same construction being used, 
profitably, from coast-to-coast on 
secondary circuits in industrial plants. 
They provide the right voltage for 
the most economical operation of a 
wide variety of electric equipment. 
As they don’t require fireproof vaults, 
they can be installed right next to 
the load, thus avoiding long runs 
of expensive copper. Their small size, 
light weight, and compactness make 
them easy to install on the floor, on 
the wall—anywhere you wish. 


They are available in ratings up to 
and including 100 kva, 600 volts and 
below. For further information, ask for 
Bulletin GEA-897. General Electric 
Company, Schenectady 5, N. Y. 


A FEW OF THE MANY PGRPOSES FOR WHICH YOU CAN USE TYPE D TRANSFORMERS TO ADVANTAGE: 


@ To insulate lighting circuits from power circuits 


® To boost low line voltage to improve equipment performance 


@ To reduce light flicker caused by motor starting, etc. 


8 To supply correct voltage for the most efficient operation of motors, machine fools, 


welding apparatus, etc. 
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THE RIGHT VOLTAGE 
AT THE RIGHT PLACE 






DOES THE JOB 
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Cat. No.. 258P 


Metering equip- 
ment — Main and =—S 
Range Switches. Cat. No. 74-6 = 
amp. Main and Cat. No. 52-4 
ange Switches Outdoor 
6 Circui: and Range 

Switches with 4 

ircuits. 
: Cat. No. 74-4 

Cat No. 74-4 ; ; Interior — Solder- 
60 amp. Main and eee ; less Connectors in 
Range Switch, with by { : View. 
4 Circuits. — . 























Compact, look swell, sold- 
erless connectors, knuckle room 
aplenty, ample knockouts, as easy 

to install as hanging a picture. 
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METROPOLITAN 
DEVICE CORPORATION, 


67 A». Atlantic Ave., 
Ry Brooklyn, N. Y. 
- Please send, free of charge, Murray 
Switch Catalog. 


Cat. No. 72--- 145.250 V;, 3 Poles, 
Main or Range 2 Blades, 2 Cart. 
Switch — 60 amp. | Fuses, S. N. 
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FOR ELECTRICAL METALLIC TUBING 


STRAIGHT AND ANGLE 
CONNECTORS FOR ARMORED 
CABLE, FLEXIBLE CONDUIT, ETC. 


COUPLINGS, CONNECTORS, 
CLAMPS AND ENTRANCE 
Vy FITTINGS FOR RIGID CONDUIT, 





Check These Examples of the 


COMPLETE APPLETON LINE 


Completeness is an outstanding factor of the For all fittings specify Appleton, and assure your- 





Appleton Line just as expert design and precision 
manufacture are outstanding qualities of all the 
more than 15,000 items Appleton makes. 

The products illustrated above are examples— 
products from Appleton’s own foundries and fab- 
ricating plants, designed by Appleton engineers, 
and recognized throughout the electrical industry 
as “STANDARD FOR BETTER WIRING.” 

Time and money are saved when Apple- 
ton products are used because work goes 
faster and performance is surer. Safety is 
stepped up because.Appleton products 
are as dependable as they are durable. 


\ oe ae E 





CONDUIT FITTINGS °« 


OUTLET AND SWITCH BOXES e 


self the backing of Appleton’s complete line, 
precision design and quality manufacture. 


“ “ < 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE ° CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenue « DETROIT, 7310 

Woodward Avenue « CLEVELAND, 1836 Euclid Avenue ° 

FRANCISCO, 655 Minna Street * ST. LOUIS, 420 Frisco Bldg. * LOS 

ANGELES, 100 North Santa Fe Avenue ¢ ATLANTA, 203 Luckie 

Street, N. W. © BIRMINGHAM, 6 N. Twenty-first Street * MIN- 

NEAPOLIS, 305 Fifth Street, S. © PITTSBURGH, 418 Bessemer Bidg. 
BALTIMORE, 100 E. Pleasant St. 


Resident Representatives: Boston, Cincinnati, Dallas, 
Denver, Kansas City, Milwaukee, New Haven, New Orleans, 
Philadelphia, Seattle. 
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REELITES 





EXPLOSION-PROOF FITTINGS @ 








OUR COVER—Production line wiring of 
the LCT. Story on page 48. 
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THIS 1S 1 SQ. FT. OF 
Q-FLOOR 





When a floor can be tapped on any six-inch area and 
have an electrical: outlet installed, it encourages thé 
greater use of electricity. : ‘ 


Robertson Q-Floors are constructed on this six-inch 
electrical modulus. 3 

Steel cells, six inches apart, are connected by cros# 
over raceways. This construction promotes the use ¢ 
electrical equipment. More important to the electri 
trade, the quick-change possible with Robertson Q-Floom# 
gets owners into the habit of calling an electrician to change” 
the location of electrical outlets to meet changing needs: 

The emphasis of a Robertson Q-Floor is on better 


electrical service—and more of it. 


- Gp ned 
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O MACHINE KNOWN can du- 
N plicate the skill of Sam 
Meister, left, of Allis-Chalmers 
Norwood Works. ; 

Holding an acetylene torch in 
his right hand, a silver alloy rod 
in his left, Sam silver-brazes end 
connections of Allis-Chalmers’ ““In- 
destructible Rotor.” 

Round and round the connec- 
tions he works — expertly flowing 
in molten alloy to form a joined 
structure that can withstand as 
much heat as though it were a 
single die-casting. 

No machine can do that job — 
and no machine can fully test how 
well it-is done. 

There’s only one test... wait 5, 
10, 15 years and see. 

And that’s the test in which Allis- 
Chalmers motors have proved over 
the years that they're great motors. 
That’s why you hear it said so 
often: “You can depend on Allis- 
Chalmers Motors!’ 


YES, HUNDREDS of Allis-Chalmers 
men—craftsmen like Sam Meister 
— know they have a big personal 
stake in every Allis-Chalmers mo- 
tor. When they build a great motor 
for you, they're making a friend 
... and they know that’s something 
no company and its workers can 
have too many of. 

Next time you need great mo- 
tors contact our district office. Or 
write direct to ALLIS-CHALMERS, 


MILWAUKEE 1, WISCONSIN. 
A 1730 


= Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT, 








Showing door closed 


USE COMBINATION STARTERS 
to save time, save space, increase safety 


Whatever your plant’s operating conditions, you can get a combination control to 
fit it. This means a motor-circuit switch (with short-circuit protection) and a mag- 
netic starter—in one, compact, easy-to-mount unit. 


Here are some of the advantages 

1. 50% reduction in mounting time—You mount only one device, not two. 

2. 40% reduction in wiring time—Connect to only 9 terminals, not 15. The 
switch and starter come already connected. 

3. Increased safety—Cover cannot be opened while there is power on the starter. 
ws Reliable motor protection—Protection devices co-ordinated in starter at the 
factory. 

5. Saving of wall space—The one device takes less space than two. 

6. ro plant appearance—Single, streamlined case—less open wiring and 
conduit. 
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WATERTIGHT ENCLOSURES 
—Suitable for outdoor use, 
and for damp places indoors, 
such as dairies, 
and ship docks. The case is 
of cast iron, or fabricated 
steel plate, with a sp 

nish and cor- 


CORROSION-RESISTANT CONTROL. 
cate eebephoee oat tite cies 
ive one 
Seaton locations. All arcing parts 
and terminals (of forms for hazardous 
2 Rae ) are at least six inches under 


Which of these bulletins may we send you? 


er is designed to withstand . Schenectady 5, New York. 
peers _Sxpiescon The | Please send me the bulletins checked below. = 


ses, (0) GEA-3715 General-purpose, dust-tight and watertight starters 
bolted | 1 GEA-3541 Corrosion-resistant controllers | 
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We knew we had a great insulated wire when we made Laytex. But, 
frankly, even we never expected any single wire to take all that Laytex 
has taken in the world-wide laboratory of war. 

Laytex has been subject to the moisture, heat and humiaity of the 
tropics... the cold of the: arctic circle. It has been subject to the 
shattering shock of the guns on our biggest dreadnaughtfs. 

Laytex has a proven record of delivering more electricity, more 
dependably, in more different jobs than any other wire we know. 

Right now the entire output of Laytex. Wires. and Cables is going 
to the Armed Forces. But the day is steadily drawing nearer when 
manufacture will be resumed for Buildings, Police and Fire Alarms, 
Communications, Signalling, Power, Control, and other exacting services. 


SERVING THROUGH SCIENCE TO PIONEER A NEW ELECTRICAL ERA 


ype INSULATION AT 76 ties 


Reg. U. S. Trade Mark 


WIRES AND CABLES 


UNITED STATES RUBBER COMPANY) 


1230 SIXTH AVENUE - “ROCKEFELLER CENTER « NEW YORK 20, N.Y. « In Canada: DOMINION RUBBER CO,, {1D 
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et IMM SUPER-TSTEEL... THE STRONG 
ad Sa e MAN OF \-BELTS MY/STEEL CABLE 
SUPPLY ADDED POWER ..GREATL 
Wy Gace SLIPPAGE CAUSED. 
Be t ow x BY STRETCH 


ww EARTH! 


EVERY en? OF ALLIS-CHALMERS 
GREAT NEW V-BELT TEAM IS SPECIALLY 
DESIGNED, TESTED AND BUILT 
TO LICK A SPECIFIC DRIVE PROBLEM, 
SAVE YOU MONEY AND TROUBLE 


THIS ISN'T AN ACT. THEY CALL ME. 


CAN EAT UP 180°F STATIC-RESISTING SUPER-7 
TEMPERATURES . BECAUSE. | CARRY STATIC 
ALL DAY LONG. CHARGES TO MACHINES 


IF THE HEATS ON HERES THEY'RE GROUNDED 
YOUR DRIVES, 


CALL FOR | 
HEAT- RESISTING | 
SUPER-7 





A LITTLE OIL DOESN'T FAZE ME 
AT ALL. IAA OILRESISTING SUPER-7 
... HANDLING 90% OF: - 
ALL OILY DRIVE CONDITIONS. 


OF IMPERVIOUS 
(NEOPRENE. 





me | 


iT PAYS TO MAKE ALLIS-CHALMERS Your 


V-BELT DRIVE HEADQUARTERS 


Texrope Super-7 V-Belts result from the cooperative research of two great companies~Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. 


OD as ee 


Electrical Contracting, January 1945 








This generator armature bas 

been "Harvelized” by Hanson- 
Van Winkle-Munning Company. 
They use Harvel varnish because 
— (1) bakes quicker — (2) bakes 
Sarder — (3) does not become brittle 
— (4) lasts longer. 


THE SECRET OF BETTER 


ROM the shell structure of the familiar Cashew nut 

comes a natural phenol which is the basic component 
of Harvel Insulating Varnishes. The discovery of this 
unique insulating ingredient which has been utilized 
by Irvington in the manufacture of a superior insulat- 
ing varnish is the result of exhaustive research and an 
experience of over thirty-six years in making all types 
of insulating varnishes. 


Harvel varnishes have many excellent insulating 
properties which add years to the life of motors, gener- 
ators, transformers and other electrical equipment. They 
possess the highest safety factors even when operating 
under excessive heat, heavy over-loads and in atmos- 
pheres where acid or alkali fumes and abrasive mate- 
rials are present. For example: 


Motor failures in a large chemical plant occurred 
every three months until Harvel varnish was used. Now, 
three years of uninterrupted service on these same 
motors is not unusual. This is typical of Harvel per- 
formance under extreme conditions. 


Harvel reduces the time necessary to produce a unit 
of electrical equipment by cutting the average baking 
time in half on applications involving multiple coats. 


VARNISH & INSULATOR CO. 
IRVINGTON, NEW JERSEY, U.S.A. 


INSULATION in a NUTSHELL 


It polymerizes to a solid infusible state and will not 
soften or “throw-out” at high peripheral speeds. 


Harvel varnishes have excellent dip-tank stability= 
exceptional penetrating power—and contain no objec- 
tionable solvents. 

Because the unusual features of Harvel varnishes are 
not all disclosed by ordinary laboratory methods of 
testing, why not get these facts first-hand? We will 
gladly send you a generous sample for testing. See for 
yourself how Harvel varnishes are superior for use with 
any type of insulation — for application on equipment 
wound with Formex and Formvar coated wire, Fiber- 
gias, cotton, asbestos, and paper os enameled wire of 
all classes. 


For catalog, samples, or for technical assistance on un- © 
usual problems, write Dept 96 


7 


PLANTS AT IRVINGTON, N.J. & HAMILTON, ONT., CAN. ®@ Representafives in 20 Principal Cities 
@ 4476 
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As up-to-date as the product they help manufacture—two G-E 150-kva dry-type transformers at a newly equipped factory 


‘5 Readily removable casing to 
U N ; UJ t ‘ A e S facilitate inspection and clean- 
6 of the core and coils. 


Transformers equally suit- 


pass ae for top or bottom connec- 
set new standards for dry-type designs ae i Saale scares 


° e e high-voltage pothead, if desired. 
in safety, ease of installation, appearance = Low-voltage terminal facilities 


. ae , ' : are suitable for either cable or 

A case designed for utility, tate enclosing the unit with a bus-duct connections. 
that is attractive in appearance. fence to protect personnel. Thais aliromedere - dieteination: alias 
Cable terminal compart- formers are designed to meet AIEE Standards 


ments completely removable, No. 1 for Class B insulation, with 130 C max- 


imum hot-spot temperature in a maximum 
so that the high-voltage and ambient of 7 Cc, oa in an average 


low-voltage cables can be made temperature rise of approximately 65 C. They 
up and the unit then slid into are now available for use on 601- to 15,000- 


. volt primary circuits, in ratings from 100 to 
place between them without the 2000 kva. For further details ask for Bulletin 


No exposed live parts, such use of a crane or elaborate GEA-3714B. General Electric Company, 
as bushings, that would neccesi- hoisting and jacking facilities. Schenectady 5, N. Y. 


? Completely metal-enclosed A 
construction that prevents rods 
and wires from being acciden- 
tally pushed into live parts of 
the transformer. 


Dry-type load-center unit substations are also H-v and I-v terminal compartments are Transforms 2400 volts to 575 volts for machine 
' available. This 750-kva unit steps down 2400 easily removed. They eliminate the haz- tools and other factory loads at a New England 
volts to 480 volts at a Southern metals plant. ards of exposed bushings and wiring. plant. 


GENERAL @ ELECTRIC... 


402-67-5100 
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Standard and Inter- 


Hi oo : changeable Lines 


These popular numbers provide essen- 
tial types for “coming through’”’ on 


residential wiring requirements. Both 





Numbers illustrated above include rep- 
resentatives of the ‘““TL” Line:- single- 
pole, double- pole, 3-way and 4-way— 
residential type. Also, Interchangeable 


Switches to go with receptacles or 


the Standard and Interchangeable 
Line switches have the same degree 
of dependable design and mechanism 


other units in a single gang. 
—the famous H & H “degree” 


HART & HEGEMAN DIVISION 
DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 


THE ARROW-HART & HEGEMAN ELECTRIC CO 








MPANY. HARTFORD, CONN. U.S.A 
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JIGS AND FIXTURES OF 
MEAN CLOSE FITS IN 


Frame-drilling opera- 
tion at G.E’s Lynn 
(Mass.) Works. 





GENERAL % ELECTRIC 


Buy all the BONDS you can—and keep all you buy. 
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ADVANCED DESIGN 
TRI/CLAD MOTORS 


a8. us.pat. oer, J 





Specially built production equipment, as 
well as test apparatus, helps build Tri-Clad 
motors with close fits and clearances. Here, 
all bolt holes in the frame are drilled in a 
single operation within a rigid fixture that 
insures accurate positioning. In the finished 
motor, this results in more accurate shaft 
alignment, smoother operation, longer bear- 
ing life. General Electric’s high-volume 
motor production permits tooling up for 
high precision without increasing the cost 
to you. General Electric Co., Schenectady 5, N.Y. 









TRI CLAD 
MOTORS 
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LOOKING aa OVER EVENTFUL YEARS JUST PASSED 
HELPS US PLAN FOR THE IMPORTANT YEARS AHEAD 


January is appropriately named after “Janus” of 
Roman mythology, who had two faces—one look- 
ing toward the past, the other toward the future. 
As we look back over the historic last few years 
ending with 1944, we realize how powerful the im- 
pact of the war has been on all phases of American 
industry—including the field of lighting and elec- 
tricity. Here at Spero, for example, realizing our 
obligation to help win the war, our productive 
capacity was tripled to supply vital war needs. 
However, in spite of our war contracts—many of 
them on products not in our regular line, we have 
continued to make and supply to wholesalers our 
five lines of products as nearly complete as pos- 
sible. We have taken care of our regular custom- 
ers, and even added new ones. It has been our 
sincere belief that if we, as manufac- 
turers, ignore the electrical wholesaler 
in order to make quick profits from 
war contracts, we are not entitled to 


his business after the war. 


Spero Products are distributed 
only through legitimate electrical 
wholesalers. 





As we enter 1945, we believe the electrical industry 


‘is entitled to a statement as to our policy and plans 


for the future. As long as the war lasts, we will 
continue to do our part. Without detracting from 
our war effort, we will do our utmost to fill orders 
and speed deliveries of our five regular lines. As 
industry is today inventing, developing and de- 
signing new products that will make the postwar 
world a better place in which to live, so Spero is 
planning a line of post-war fluorescent fixtures— 
for commercial, industrial and residential use— 
that will maintain Spero’s position among the lead- 
ers of the industry. Thus our distributors can look 
forward to a bright future with the ideal combina- 
tion of the right things to sell to a public that is 
eager to buy. Now is the time for jobbers to line 
up with Spero for a reliable source of 
the most modern, high quality fluores- 
cent fixtures, reflectors, electrical con- 
floorlights 


struction materials, and 


vapor-proof units. 


Let us add your name to our 

mailing list—to receive current 

and future announcements of 
new products. 


SEE US AT BOOTH NO. 14 


THE 
e222 


SPERO ELECTRIC CORPORATION 
LANKEN AVE. 


« CKEVELAND,OHIO 
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See how Easy 








it is to put this: 
\ Sq) 



























One quick operation and Allis-Chalmers’ new “Magic-Grip” 
— fastest mounting sheave on the market — is locked secure- 
ly to shaft ...saving you time, money, trouble! 














on smoothly because clearance is ing easily, sheave can be placed and it’s ready to go! Entire sheave 


] Place sheave on shaft. Slides W Slide to desired position. Slid- 3 Tighten three capscrews — 
provided by expanded bushing. exactly according to straight-edge is locked securely to shaft and 


e's no hammering — no forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance. A mini- damage shaft. Send for Bulletin B6310. 
intact—ready for quick, easy mounting. mum of time is required. Allis-Chalmers, Milwaukee 1, Wis. 

; . A 1750 





yVilk ta @ lol lisl-tawe k=, dae) o> 


"MAGIC-GRIP” f ' SHEAVES 
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It’s new! It’s heavy duty! It’s raintigh 


Type WMKS Interlocking Safety Switch 
and Plug Receptacle 









(CONDULETS are made only by CROUSE- HINDS) 


anes the ea of portable electrical equipment 
in both indoor and outdoor locations. | 


Safety. Positive interlock prevents opening the case 
or withdrawing the plug unless the switch is ‘off’. 
Switch can't be turned “on” unless the case is closed 
and the plug fully inserted. 


Switches. Motor circuit switch. Quick make and break. 
Double break, reinforced, positive pressure-type 
blade and jaw-construction. Positive pressure fuse 
clips. Combination solder or solderless wire lugs. 2 
or 3-pole fusible. 


Plug Receptacles. Style I is grounded through the shell. 
It will take the plugs used with the former Type MKS © 
of the same rating. Style II is grounded through an 
extra pole and the shell. An eyebolt and wingnut 
prevents accidental withdrawal of the plug when the 
switch is open. 

Cast metal case. Strong and durable. Four sturdy 
mounting feet. Many possible threaded hub arrange- 
ments for both vertical and horizontal conduit. Cover 
may be padlocked to prevent unauthorized entry. 
Operating handle may be padlocked "on” or “off”. 


Threaded operating shaft. Bearings permanently lubri- 
cated to resist corrosion and prevent the entrance of 








Type WMKS 
Interlocking 


dust and moisture. a 
Horse-power ratings. 2 through 50 H. P. ee 


Interlocking 
Plug 


ha 


IN fetileyehnate( 
1Dyijenlepbteceyet ; 
Through Electrica: 


B=  cROUSE-HINDS COMPANY 
SYRACUSE I, N. Y.. U.S.A. 


Offices; Birmingham—Boston—Chicago—Cincinnan—Cleveland—Dallas—Denver—Detroit —Houston—Indianapolis—Kansas City Los Angeles —Milwaukee —Minneapolis 


30, 60, 100 or 200-ampere. 230 or 575 Volts A.C. . 


Listed in Condulet Catalog No. 2500, Section 50, Pages 21 and 22 























New York—Philadelphia—Pittsburgh—San Francisco—Seattle—St. Louis—Washington. Resident Product Engineers: Albany—Atlanta—Charlotte—New Orleans we 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
Me YUU iy MN Wh bps 
DOOLIGH) iS 
Ele. 
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POSTWAR 
LIGHTING 


LEADER ENGINEERS WERE ASKED TO COOPERATE 
ON A LIGHTING PROBLEM . 2. 2. ow we 


A midwest manufacturer engaged in a terrific production program of 
Precision Parts for the war effort...and a contract to conduct a 
school for screw machine operators. 

Intensified light source for each machine, required for machining 
precision parts was accomplished by continuous rows of 3 light 40 
watt industrial fixtures spaced to concentrate light output. 

A highly satisfactory layout contributing to better personnel rela- 
tionship and increased production, is the result. 

Leader engineers cooperating within the framework of straight 
line wholesaler distributor merchandising methods have made thou- 
sands of such installations-all over the country. 

Distributed only through the 


THERE IS A LEADER REPRESENTATIVE IN YOUR AREA better Electrical Wholesalers. 


Leader Electite Manufacturing Corporation 


6127 BROADWAY, CHICAGO 40, ILLINOIS 
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J 
Easier work, longer 
service 





If this Housing ever 
Breaks or Distorts we % 
will replace it Free 


Trouble-proof, 
Guaranteed 





@ It’s no accident that the rimamp is the favorite 
pipe wrench of millions of expert users. That un- 
conditionally guaranteed housing that won’t break 
or warp means years of repair-free service. Adjust- 
ing nut in open housing spins easily to pipe size. 
Quick-action jaws won't lock on pipe — handy pipe 
scale on full-floating hookjaw. Strong comfort-grip 
I-beam handle. More for your money — and. you 

enjoy using it. Buy it at your 

Supply House. 

This compound-leverage RIaID oe 14 times 


the power of ordinary pipe wrenches... pays for 
stself in salvaged fittings! 








Fast, easy pipe cuts } 
with this 4-wheel | 


RIEEID 





Regular RiGeaiD 

Cutter bas fast 

cutting thin - blade 
wheels. 


Cuts cleanly with 


aq quarter turn 


@ In tight places it’s a wonder. Short 
handle — and 4-wheels mean swift 
clean easy cuts, which you'll enjoy 
also where there’s plenty of room to 
work. A beautifully balanced husky 
cutter that doesn’t fool around, the 
stout frame making the special heat- 
treated steel wheels always cut true. 
Two sizes: No.42, /2"to 2”; No.44, 2/3" 
to 4". Buy it for better cutting and 
long service — at your Supply House. 





Millions of RIFAID Riba. The Ridge Tool Company 


teolkinwe _ WORK-SAVER, PIPE TOOLS... Bi oh054 
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YOURS FOR EASY 
COMPLIANCE WITH 
THE CODE 


TB Approveo Grounp Firtines 
WITH BUILT-IN SOLDERLESS CONNECTIONS 


They meet all Code requirements, keep peace 
with the Inspectors and assure you of a perfect 
grounding job. 

They simplify your problem of selecting the 
right fitting for each particular situation. T&B 


Ground Fittings* are made for any waterpipe 


. up to 6” and any Approved grounding con- 


ductor—bare, insulated, or armored—or in 
standard rigid conduit. 





The Interchangeable Hub-and-Clamp style en- 
ables you to make up unusual as well as stand- 
ard assemblies. They, together with the T&B 
Single Bolt styles, also Approved by the Un- 
derwriters Laboratories, will do all your 
grounding jobs with ease, speed and safety. 


No solder. Just a screw driver. 

If this news is good enough to write home 
about, just drop a line to our Home Office for 
Bulletin EC-7 for engineering data, grounding 
accessories, and catalog chart. 





Distributed, like all other T&B products, exclusively through 


la THE THOMAS « 
pena *e Ha & 
manufacturers of ‘@lectrical fittings since 1899 


E€LIZABETH.1, New jersey 
In Canede: Thomas & Betts Ltd. Montreal. _ 


oi Rie iin : 
OE ce 


the competent sales oN f T&B Electrical W bolsalers 







BETTS. co. 





















But applications 
unlimited as the architect’s ingenuity! 


... Offer still further decorative possibilities for 
any type interior—or can even create a theme 
around which the entire interior may be 
planned. nite, Bs 


For the Engineer, exclusive Miller features 

such as continuous wireway channels (just 
Miller fluorescent lighting systems — like in the Miller Industrial 50 and 100 foot 
Candlers), patented brackets and other im- 
provements make this the most practicable and 
are more than the finest lighting engineering economical lighting system with which to work. 
can provide. They also open brand new vistas 
in esthetic design and functional planning. 


for schools, stores and offices... 


For Example: Using the Miller meth- 
; od, “fixtures” are not hung from the 
For the Architect, Miller fluorescent lighting ceiling—but the ceiling is hung from the 
system applications are practically unlimited. lighting system! 

They are equally harmonious and practicable 
as single units, blocks of units, in geometric 
patterns—and even as light-strips “by the mile”. 


There is much more to the fascinating story of 
Miller fluorescent lighting systems—so call a 
Miller Representative (they’re in principal 
The wide range of plastic and glass dishes... cities)—and see what our 100 years’ work with 
prismatic glass plates . .. metal or plastic grilles all proven light sources has taught! 


THE MILLER COMPANY « MERIDEN, CONNECTICUT 





SLLUMINATING DIVISION OL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incondescent Domestic Oil Burners Phosphor Bronze and Brass 
Mercury Lighting Equipment ond Liquid Fue! Devices in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wor Materiel 
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Lighting our airfields all over the world... 


WALKER 


77 WEAD-COVERED CABLE 
WINS against 
heat, cold and corroding soils 


Sunk in corroding mud of South Sea islands, 
buried under Arctic ice and burning desert 
sand— Walker lead-covered cable has fully 
justified its selection by the Air Corps to help 
in lighting our widely-scattered airfields. 


Walker lead-covered cable was designed to 
stand up strong under the severest condi- 
tions encountered in Air Corps service. Its 
success in meeting these most exacting re- 
quirements fully proves its ability to with- 
OTHER DEPENDABLE WALKER PRODUCTS stand all soil and climatic extremes to be 


Rubber-covered, Synthetic and Leaded Wires & Cables found anywhere in this country. 


Welt trptictelie Sheathed Cables Walker of Conshohocken offers a complete 


Service Entrance Cables 
Aton Alisa end Cebles line of lead-covered cable—furnished in 


Shipboard Cables—Leaded, Non-Leaded; Solid Conductor from 16 gauge to 8 gauge, 
Synthetic or Varnished Cambric Insulation and in Stranded Condu ctor from 14 gauge 


Electric Metallic Tubing 500.000 ci ° 
“Dualcote” Rigid Steel Conduit to - ; ular mils. 


tsstecscaribibnee Pree Seetine Ask your local distributor about prices and deliveries. For 
further information, write to Walker Bros., Conshohocken, Pa. 
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M ANY ' successful.. contractors throughout 
America prefer the Raco e All-Steel ¢ Line. 
They know, a experience, that Raco is the 
mark of better workmanship, finer materials 
. . . that Raco is the dependable line that is 
accepted by architects and builders . . . that Raco 
products help win approval of their work. 

More than 31 years of engineering and prod- Be 
uct improvement have kept Raco ¢ All-Steel in aiid 
eeep with the latest developments in the electtical wiring field, have Cea 
vided better products for all types of construction: new and old building, © 
repair and maintenance jobs. Raco ¢ All-Steel has been in use for years 
on many of the nation’s largest and most technical jobs. 

Remember . . . you can always.RELY on RACO! Look for the 
Raco trade-mark. It’s the quality line that is attractively packaged and 
sold only through wholesalers. 








COBL — The Popular “CO”, 4” 
Square .Box with a convenient 
bracket. 


DO-21-N3 — Completely protects 
non-metallic cable entering through 
side or bottom. Clamp is one piece. 


ALL-STEEL-EQUIP COMPANY, INC. 








600 Kensington . Aurora, Illinois 
Be 

BOX 

In Ce 

ae 

Ele 
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V: SAFETY SWITCHES WITH “‘CLAMPMATIC” CONTACTS 
There are many valuable plus features in combine modern beauty with extra utility. 
BullDog Safety Switches, but none of them Such advantages, backed by the Bull- 
increases the price you pay. Dog reputation for invariably fine work- 
There is the exclusive Vacu-Break prin- manship, account for the fact that a 
ciple of arc suffocation . . . the Clampmatic majority of buyers who insist on the best 
feature which assures “on” contacts as ate among BullDog’s customers. 
tight as a bolted connection ... and the Capacities from 30 Amp. to 1200 Amp., 
distinguished style of cabinets which 2, 3 and 4 Poles, 575 Volts and less. 


Bey More War Bonds Pe } L, 63 Z O fs Buy More War a 


- ELECTRIC PR aa M PANY Also Manufacturers of 
BOX 177, R. PK. ANNEX, DETROIT 32, MICHIGAN i sume Srecaen aa wea te “plop aa" 
In Canada: BullDog Electric Products, Ltd., Toronto ‘ power—Universal Trol-E-Duct, for flexible lighting 
© Field Engineering Offices in All Principal Cities — Industrial Trol-E-Duct, for movable “loads.” 
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War demands for Toledo Pipe Tools have “snowed 
us under”—but we’re doing our best to fill these 
orders with all possible speed. All of your orders 
to the distributor are being filled in accordance 
with priority regulations. However, the continued 
shortage of manpower and materials still means 
delay to many of our customers. We're sorry—but 
we know you'll understand it’s part of the price 
of Victory. The Toledo Pipe Threading Machine 
Co., Toledo, Ohio. New York Office, No. 2 Rector 
Street Building. 


TOLEDO 


PRECYSION PIPE TOOLS 
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New Low Prices..-:See Your Jobber! 


gnified Illustration of “WiresNut"™ 5 - S ae 
we SS | 


Helping ELECTRICITY Serve America Better 
“WIRE- NUTS” 


Sica T; : New low prices still further reduce the cost of. 
ewulns sume. making wire joints in reconversion work—new 


IDEAL “Wire-Nuts” (solderless, tapeless, wire con- circuits, rewiring, plant changes, relocating- 
nectors) make a neater, safer wire joint . . . better machinery, etc. You can make all wire joints 
: een ene without solder or tape—all you need is_a pock-: 


ically. No fussing. Easy to use, eons ws Ss 
tailastillistinis shite; on etful of IDEAL “‘Wire-Nuts. = 


> Haas, alls Rprognicnd, 2 Wire Connectors are only one of IDEAL’s 
standard throughout the “ ae 
Electrical Industry. Approved 100 Products serving more than 40,000 Cus- 
by Underwriters’ Laborato- tomers through 200 Service Engittéers. 


ries, Inc. Warehouses and Jobber Stocks located all over 


Reconversion Time is 


IDEAL WIRING DEVICES. Peace- the country. 
time or War-time, wiring jobs must be finished Send for FREE 88-page Handbook, 
fast. Each year more and more of these IDEAL describing IDEAL’S new and better = 


Wiring Devices are used to simplify and speed = 
electrical wiring. products and methods. 


© Wire Strippers 

© Lugs, solder and solderless 
@ Fish Tape, Reels and Pullers 
© Joist Boring Machine 


IMMEDIATELY AVAILABLE 
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PLUG-IN-A 
IN ADEQUAT 















The above typical business office installation of PLUGMOLD 

Bes Pama pr» clearly demonstrates the fine appearance and time-saving. con- 
Capacity: 6 No. 12 R. C. Conductors with venience of this proved and practical plug-in-anywhere wiring 
receptacles installed; 10 No. 12 RC, ° ° ° ° ° «i 
Conductors without receptacles. system. In this case power is supplied to electric calculating machines 
at each desk in one run of PLUGMOLD, and the other-run carries 

telephone circuits. When desks must be relocated .it is a matter 
of minutes to install new outlets or relocate those already installed. 






=> 2197H 























dda ee Industrial type outlets are also available for installations in lab- 

3-Wire Polarized —" oratories, engineering departments and at factory work benches, 
Receptacle etc. Investigate this modern way. to put electricity at workers’ é 

2121. fingertips. Write for PLUGMOLD bulletins and engineering 

Telephone Outlet 
data sheets. eTru: 
Ss , es ! prehe 
21275 2197 er, 1 
T Slot Receptacte Plug Receptacle \ at: P ete 
, ‘ ELECTRICAL CONTRACTORS tion a 
Busi blications a 
like these, with agaresete only 
wel HF 
monthly among your pros- produ 
t: t , carry ° 
5 Wiremold oivartiainn mess availa 
\ y ne ert sages designed to HELP bie 
EM NY : i <OR YOU BUILD BUSINESS. “< 

THE WIR OLD COMPA ’ HARTFORD 10, CONN f CLs Tie a ae 3 THE T 
t 4 promoti on i _—— 
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cTRIciITyY 


AGE 


ce ygur name Of our list 
(Fey ive this Frumbull 


FLEX-AsPOWER 
AND FLEX-A-8LUG 
PLUG-IN SYSTEM 


HEAVY DUTY MANUAL 
INDUSTRIAL ARTERS 
SWITCHES 


(Low ma Ne 
sYS[EM 


OR LIGHT AND FOR POWER 


STARTERS 


INTROL CENTERS 


SWITCH AND FUSE\LIGHTING 
. PANEL BOA 


SWITCH BOARDS 


MULTRBREAKER 
PANEL\BOARDS 


availabl on request. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY © PLAINVILLE, CONN.* 4 ceNerat eLectRic 
OTHER FACTORIES AT NORWOOD (CINN.) O.—SEATTLE— SAN FRANCISCO — LOS ANGELES 
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THE TRUMBULL NAME PLATE Is 
TRICAL MEN: IN: EVERY BRANCH 





ORGANIZATION 
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PREVIEW OF 


Somorvow 5 


PERMAFLECTOR FLUORESCENT 


LUMINAIRES .. . Saey/ 








Stimulating beauty added to 
‘fluorescent efficiency ... and 


engineered for ease of installation 


and maintenance ., 
ca 2 
=~ In addition to constant production of vital war 
material, Pittsburgh Reflector Company has con- 
tinued the improvement and expansion of its 
standard products. Now, these new, more beau- 
tiful and more effective Permaflector Fluorescent 


= Luminaires are ready! 


Designed to be beautiful, engineered to be 
practical, they combine ease of installation and 
maintenance with maximum illumination effi- 
ciency. Thirty-two years of experience making 
better commercial lighting fixtures, plus new 

=s=skills-and facilities acquired in wartime manu- 
~~ “facturing, assure you of the “ultimate” in Fluo- 
rescent perfection when you specify Permaflector 

=, Fluorescent Luminaires. 


Write fo full information. 
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Wuen EVER a wartime building project 
is to be used for long-term, peacetime work, 
make sure that dangerous, short-lived wiring 
systems are replaced. 

‘Replace all “emergency” systems with full- 
weight, standard-threaded, rigid steel conduit 
systems like the one shown here, and you can 
stake your reputation on their performance. 

Youngstown’'s full-weight, standard-threaded, 
tigid steel conduit, long known everywhere 
under the familiar name of BUCKEYE, meets 
every exacting requirement of the National 
Electrical Code, furnishes full, permanent pro- 
tection against dust, dirt, moisture, vapors, 
vibration, explosion, or other damage. 

For maximum dependability, always specify 
BUCKEYE conduit. You can get it now through 
tegular distributors. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of 
CARBON, ALLOY and 
YOLOY STEELS 


YOUNGSTOWN 
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TIME SWITCHES - When floodlighting is turned on it is done so for a reason — 


FO R ‘s the safeguarding of property. There can be no letdown anytime 
4 as-long as there is darkness — floodlighting must be on clear 


FLOODLIGHTING /across the night from sundown. to sunup. 


Floodlighting can be protected so that there can be no failures. 
P R 0 T E C T l 0 N It is done with SANGAMO Automatic Control. This means 


There are types to mect.every_ protec- added sales, for when you sell floodlighting, you can also sell@ 


tive lighting control need. The complete . a 
iis techaden iinemcinic Diek. Spsctiabiaies eng ne sti, SANGAMO Automatic Control. Buyers of flood- 
Carry-Over, and Outdoor Time Switches. tion—tange of ep lighting are gag interested in the assur- 
Form VSW2 Astronomic Dial Time Switch cn ah maa anc that “ n” and “ett” ations ¢ occur at 
is shown above, Current interruptions up ° range of types. ¥ P we 
~ to 10 howts will not stop it nor affect its Waite, Ser wt the exact times wanted. . 

“on” and “off”: sors oh 


‘SANGAMO ELECTRIC COMPANY pn NOTS 
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PARANITE WIRE AND CABLE CORPORATION 
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THIS: NEW FARADAY SIGNAL CATALO 


save you hours of searching! 


at 


Up-to-the Minute 
Facts on modern 
industrial signals 


e Complete! + Conveniently Indexed! + Easy to Use 


Not a revised edition—not a made-over job—but'a brand new, amazingly 
convenient, complete and up-to-date manual of all that’s newest in the fiell 
of industrial signals! It represents yéats of €xperience, months of prepa 
tion, thousands of dollars invested to make your buying job easier—and 
yours for the,asking! 


UNI-PACT— the quick-change signal system ' 
This exclusive Faraday development isan outstanding achievement in sf 
nal flexibility. There are 17 interchangeable UNI-PACT signals. includi 
horns, bells, buzzers and chimes, any one of which can be replaced wi 
any other as easy as plugging in a toaster, thanks to the standard UNI-PA 
safety adapter plate, the plate with no exposed terminals. UNI-PACT Sigt 
save time, installation and maintenance expense. See the new Faraday Ca® 
log for full details! 

WRITE ‘TODAY FOR CATALOG EC 


- AR ADAY ELECTRIC CORPORATION 


nsolidation of Schwarze Electric Co. and Stanley & } 


ADRIAN. MICHIGAN. In Canada: Burlec Limited, Toronto ! 
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RIGID STEEL 





























o2-iS made from 
our own world 
famous SPANG 
E-EEP ...assur= 
img the user of 
Controlled Quality 
im every phase 
of manufacture 


| Hilf} 


Hi 
Min a 


es ee a ee - : =¥ 
CRATE. Lt ti ie i orn tense cones, sebealbaadtien alii anal e =&- 


SPANG-CHALFANT 


Div'sion of The National Supply Company 


General Sales Office: Grant Building, Pittsburgh 30, Pu. 
District Offices and Sales Representatives in Principal Cities 


WE Electrical C ontracting, January 1945 








ee | m 
THE F. W." WAKEFIELD BRASS ‘COMPANY * 


34 


Here’s the story in a nut- 
shell. Not only is the Wake- 
field BEACON a top-notch 
fluorescent lighting unit, but 


Se ; 
Jy 7 can hang it so much 
faster that it brings you 
‘igs £4! 
= an extra profit: 
One contractor reports that 
mounting time with the BEACON was actually 


cut to half of his original estimate—to increase 
decidedly his earnings on the job. 


What’s. the secret? Simplified construction. 
Here’s all you do to install a BEACON with 
stem suspension. The unit comes with a ceiling 
strap which.is fastened on the ceiling in the 
desired position, either with toggle bolt or bolted 
to outlet box. Then the stems and canopy are 
quickly put together and the two stems screwed 


Screw in 


stems... y 


Slip into 
slots... 


into the fixture and wiring connections made. 
Now the fixture can be.readily ‘“‘walked up” by 


two men, or even by one man using care. The». 


two stems are pulled together and slipped into 
the slots of the ceiling strap. Released, they 
spring out and are held securely by the spread- 


top of the stems. To level the unit, place a | 4 


“Jevel’’ on the top of the fixture channel and 
turn one stem in its screw fastening until the 
unit is level. Tighten set-screws to hold this ad- 
justment against vibration. Then canopy is 
raised to ceiling and held in position by slip 
rings with set-screws. And the unit is up... 
with a saving of as much as half the usual time! 


The BEACON with ceiling mount is as easy to 
install. Write for details that show how and tell 
you why the BEACON’S construction helps 
you meet varied mounting conditions with fewer 
units to stock—and more profit for you. 
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CENTER 


OF YOUR ELECTRICAL 
SYSTEM IS 























All production depends on it. In turn, it must be . Butwedidnotstopthere. The patented @ Kamklamp 
absolutely dependable for the life of your electrical fuseholder was designed to hold both ferrule and 
system. The best, therefore, is none too good. For knife blade terminals in a permanent grip. For low 
= more than 50 years, back when electricity was just resistance, positive cable connection, @ Shutlbrak 
| starting to walk, the Frank Adam Electric Company Switches are equipped with @ Pressure Type (solder- 
has been making cwitches and switchboards. The less) Connectors. 
Shutlbrak Switch is our finest operating switch. 





If your installation calls fer quality equipment, see 
Sound engineering developed in the @ Shutlbrak our local representative. His years of experience are 
Switch is a shuttle movement faster than the eye... at your service. Write for his name and address and 
silver on copper contacts under tempered steel com- Bulletin Number 70 describing Shutlbrak Switches, 
Pression within a completely insulated, damp-proof Switchboards and Panelboards. 

‘chamber .'.!. arcing tips away from contact points. . . Frank Adam Electric Co., Box 357, St. Louis, Mo. 
contacts that improve with operation. These improve- 

ments alone revolutionized heavyindustrial switching. 







‘Makers of Busduct, Wire and Cable Duct; 
Switchboards, Panelboards, Quikheters 
Service Equipment and related items. 
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POINTS TO 

| MODERN PORCELAI 

\PROTECTED WIRING 
A SYSTEMS.-.-| & 


Le 


MI. ORE than 50 years of usage for 
industrial, commercial, and residential 
wiring has demonstrated the adequacy, 
permanency, and economy of porcelain. 


These three factors alone are mighty 
important to today’s contractors look- 
ing ahead to increase their business. 
But think too of the other porcelain 
features listed on this page that com- 
bine to give contractors as well as 
their customers every wiring advantage. 


This oldest system of wiring is as mod- 
ern as today ... wiring prospects are 
quick to see the added value of porce- 
lain . .. each installation is an aid to a 
contractor in building a more secure 
foundation in his territory—porcelain 
is your answer now, the proof is in 
any modern Porcelain Protected Wiring 
System installation. 


from a lead editorial 
in ELECTRICAL CONTRACTING 
September 1944 by Wm. T. Stuart 


* ILLINOIS ELECTRIC PORCELAIN CO. | «PORCELAIN PRODUCTS, INCORPORATED 


Macomb, Ill. Findlay, Ohio 


* SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY + UNIVERSAL CLAY PRODUCTS COMPANY 
East Liverpool, Ohio Parkersburg, W. Va. Sandusky, Ohio 
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MODERN PORCELAIN PROTECTED WIRING SYSTEM 
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tically stepless control without circuit interruption. This position allows 
room for the long, sturdy Transtat brushes with their larger heat 
dissipating surfaces and lower current density per contact area... 


cooler running, longer lasting brushes. 


Being transformer type regulators, Transtats will not distort wave form 
er alter power factor. Their varnish-impregnated cores and coils 
cannot loosen in service. The balanced collector arms maintain brush 
ATG eee setting in any position. For continvous a.c. voltage regulation in 
Topside 2 SR NS REED testing, heating, plating, light control, speed control and in radio 
transmitters and other electronic apparatus they are unexcelled. 

effectively at either place according to the result Write for bulletin 51-2. 
desired. But the commutator brush on an a.c. 
voltage regulator is different. Only: one place 


will do for best results and that is where the 


AMERICAN TRANSFORMER COMPANY «+ 178 Emmet Street, Newark 5, N. J. 


Transtat’s brush track is. 


Instead of on the commonly used flat annular 
Section, where brush area is limited, the Transtat 
brush rides on the curved outside surface of the 
coil, There, the uniformly laid wires permit grind- 
ing smooth, perfectly parallel, evenly spaced = Pioneer Manufacturers of Transformers, Reactors and 


/femmutator segments. That means arc-less, prac- Rectifiers for Electronics and Power Transmission 


ag 
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WHAT 


DOES AMERICA WANT? 





series, to state the urgent need for a clear declaration 

-of American policy in world affairs. 

Within the past few weeks there has been a wakening 
conviction in this country that the determination of inter- 
national arrangements cannot safely be put aside until 
victory has been won. For we have seen actions taken in 
Europe seemingly without full consultation and agree- 
ment of the Allied powers, which may profoundly affect 
the design of the post-war world. 

A declaration of American policy is needed, and it 
should be accompanied by a statement of our firm inten- 
tion to exert full effort to procure its acceptance and 
furtherance. Emphatically, this does not mean that an 
American platform should be put forth as an ultimatum, 
which other nations must accept totally, or reject at the 
cost of having the United States withdraw from collabora- 
tive participation in world agreements and organization. 
On the contrary, the first plank in such an American 
platform should be a firm commitment on our part to 
participate with our associate nations in building a gen- 
eral system of world security and order. By definition, 
this requires that each participant be willing to accom- 
modate its purely national interests to a program that 
can be accepted as fairly representing the interests of all. 
But equally, there is imposed on each participant an ob- 
ligation to state honestly and openly what it conceives its 
individual interest to be, as well as its concept of what 
measures will best serve the general interest. 


| IS THE PURPOSE of this editorial, the thirty-first of a 


bg * w 


Americans have displayed a singular diffidence in the 
matter of formulating a bill of American objectives — 
singular, in that it contrasts so sharply with our power 
to exercise as broad a leadership as we are able to define. 
This reluctance stems partly from the inherent difficulty 
of arriving at a coherent statement of national aims in a 
country like the United States —so vast in area, so mul- 
tiple in its sectional and group interests, and so soundly 
committed to the free expression of individual thought. 
But it stems also, in part, from a tradition of national 
isolation which, however understandable in historic per- 
spective, now stands clearly discredited by two world 
wars which were not of our making, but from which we 
were unable to hold aloof. , iano 

That the economic wellbeing and political security of 
the rest of the world is closely bound to the decision and 
performance of the United States is questioned nowhere 
but in America. Political boundaries and restrictions can- 
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not build effective fences against the interplay of eco- 
nomic forces, and the sheer weight of American economic 
influence is of crucial import to all the other nations of 
this globe. In large measure their decisions will be shaped 
either in response to the opportunities that our pro- 
cedures offer them, or in defense of interests that our 
procedures may jeopardize. 


* * * 


The United States contains only about 6 percent of 
the world’s population. But — our national income, be- 
fore the war, amounted to almost 25 percent of world 
income; our industrial output as a whole approximates 


45 percent of world totals, and we now are producing a. 


like percentage of the world’s munitions; we have 35 per- 
cent of the world’s railroad mileage; 25 percent of mer- 
chant fleet tonnage; 50 percent of the world’s telephones; 
45 percent of steel production; 40 percent of aluminum 
production; 33 percent of coal output; we are refining 
(though part of the production comes from imports) 55 
percent of the world’s copper, and 70 percent of its petro- 
leum; we now are producing 50 percent of the world’s 
rubber (though post-war resumption of natural rubber 
production will sharply reduce this balance); our shares 
of agricultural production are, of course, much smaller, 
but just before the war we accounted for 35 percent of 
world cotton production, 15 percent of wheat, and 10 
percent of wool. 

Whether we like it or not, we must exercise political 
responsibilities commensurate with the weight of our 
economic power in an inter-dependent world. But before 
responsibilities can be assumed, they must be defined. 
Can the United States arrive at a clear agreement and 
statement of aims for which it is willing to stand sponsor? 

The recent campaigns of both political parties have 
helped to provide an encouraging answer. In general, 
election mandates are glaringly deficient as indicators of 
a unified national purpose. A majority of voters declare 
themselves for the winning candidate. But even among 
the majority there are varying degrees of enthusiasm for 


the platform principles espoused by their candidate; and 


the substantial minorities of the defeated parties may 
have had no enthusiasm whatsoever for particular planks 
in the winning platform, or for the platform in its en- 
tirety. A sportsmanlike deference to the will of the ma- 
jority is a feeble substitute for unified national conviction. 

But this Presidential campaign was noteworthy for 
certain basic principles upon which both the platforms 
and the candidates of the major political parties were. 
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united. Surely, upon such areas of agreement there may 
be said to have been an American mandate; the more so, 
because upon certain of them, we have evidence that 
no party or candidate could have declared opposition with 
any hope of victory. What then were these agreed-upon 
principles? The following is an attempt at a fair summary: 

1. That America, in collaboration with its Allies, is com- 
mitted to seeing the war through to the unconditional 
surrender of our declared enemies. 

2. That America is committed to a responsible role in 
a world security system after the war, including a com- 
mitment to lend the support of our armed forces to repel 
aggressions that may violate such security. 

3. That America is committed to the post-war goal of 
substantially maintaining in this country an economy 
that will provide jobs for those who are able and willing 
to work. 

4. That America is committed to the principle of 
achieving this goal of sustained, high-level employment 
of manpower. and economic resources under a system 
primarily activated by competitive enterprise. 

These are American mandates. They can be made the 
nucleus of a coherent national policy, for they. define 
aims upon which the great majority of our people are 
emphatically agreed. But no one can pretend that in this 
generalized form they serve as more than directional 
guides for either internal legislation or international 
negotiation. This skeleton of aims must be clothed with 
the living flesh of agreed-upon means. Here we have no 
national mandates of comparable clarity, but it is patently 
clear that it is our compelling task to achieve them. 


* ww * 


On our elected representatives in government rests the 
primary responsibility for formulating the specific pro- 
grams required to implement national policies. Under our 
system of government, those representatives need con- 
tinuous nourishment in the form of mandates as to what 
the people want. Particularly during a period when so 
many urgent problems are being thrashed out upon an 
international basis, this imposes a grave responsibility 
upon all sectors of our citizens; for it requires them to 
think in terms of the welfare of our nation as a whole, to 
focus upon those points which offer possibilities for sub- 
stantial agreement among Americans, rather than upon 
matters of individual, group, or sectional advantage. 

In earlier editorials I have tried to define a basis for 
national policy in keeping with that broad purpose. They 
have dealt with problems that are basic to the healthy 
functioning of free enterprise under the competitive sys- 
tem, with the mobilization of our resources for war and 
for reconversion to peace-time production, with labor 
and management responsibilities and relations, with na- 
tional debt and taxation, with foreign trade and our 
economic relationships abroad, with the industrial devel- 
opment of backward areas. Since they have been pre- 
sented in the McGraw-Hill publications, which reach a 
group broadly representative of all American industry, 
they have centered upon problems that have an economic 
rather than a strictly political import. 

Future editorials, to appear during 1945, will deal with 


comparable subjects selected in recognition of the urgent 
importance for arriving at concerted definitions of na- 
tional policy. I am fully aware that no individual or 
group can speak authoritatively for the American Nation. 
But I hope that an honest attempt to formulate sound 
concepts of national interest in crucial economic matters 
will help to crystallize American policy both by focusing 
agreement and by eliciting dissent. 


* w * 


Here there is space only to indicate in broadest outline 
what I conceive to be desirable foundations for an eco- 
nomic policy for the United States: 

1. The attainment of a high and sustained level of busi- 
ness activity and employment in the United States and 
in the world. 

“2. Active and expanding markets for world trade based 
upon fair competition rather than upon bloc agreements, 
discriminatory preferences, and cartel arrangements. 

3. The encouragement of industrial development in 
nations that have been backward in that respect. 

4. A recognition that hospitality to imports, rather than 
constituting a threat to national standards of living, offers 
in fact the most potent instrument for international bar- 
gaining that any nation can command. 

5. A willingness to assume a responsible national role 
in international arrangements designed to provide such 
financial stability as may be needed to support mutually 
advantageous world exchange of goods and services. 

We must see to it that the end of military warfare does 
not merely open the door to an era of economic warfare. 

The fact is that America has no choice but to assume 
leadership in world affairs. For the weight of our influ- 
ence will be felt by other nations no less whether our 
attitude be positive or negative. And the cost to us of 
any international obligation which we might undertake 
must in all fairness be weighed against the equally real 
cost to us of dealing with measures that others may take 
to protect themselves against the results of our non- 
participatibn. 

We have tended in the past to approach international 
commitments timidly, fearful that we might be outwitted 
in a world battle of wits. And in so doing, we have too 
often ceded to others the initiative of suggestion, leaving 
to ourselves the thankless task of accepting or rejecting 
what they demand of us. 

Our one bargaining weakness stems from the fact that 
other nations, by contrast feeble in potential power, 
know what they want and are able to mobilize all their 
strength to achieve it. 

America can be the most effective nation on earth — if 
only it knows what it wants. 





President McGraw-Hill Publishing Co., Inc. 


THIS IS THE 31st OF A SERIES 
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Highlights of Anaconda 


messages to the public 





res POSTWAR ELECTRICAL POSSIBILITIES 


... America’s electrical future is 
limitless... with victory, expand- 
ed use of. electric energy will 
affect everyone—industrialist, 
dealer, housewife — employment, 
prosperity, living.” 





... but this fact is all important: 
when you plan your electrical fu- 
ture, start with wiring. Adequate 
wiring will be essential to full 
utilization of tomorrow’s electri- 
cal possibilities . . . and that ap- 
plies to municipality or factory, 
business or home...” 





... by all means, bring the power 
engineer from your local utility 
and your electrical contractor 
into your advance planning. 
Unwired planning will cost youa 
lot more than planned wiring!” 





Anaconda Wire & Cable Company is devoting its current advertising 
to spreading public knowledge and appreciation of what the electrical 
industry means to the country and to postwar prosperity. 

Obviously, adequate wiring will be essential. The wider the recog- 
nition of this, the better business for everyone... utility, contractor, 


wholesaler, manufacturer. 


And now is the time to lay the foundation for tomorrow’s electrical 
needs. More and better wiring should be a part of every postwar plan. 
44220 


bas 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


Lacttizal Wires and Cable off Capper are the Life Linea of, ur. Malin 
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YEAR FOR DECISION 


In other times we should talk about the bright New 
Year and its golden opportunities. ‘That is the custom. 
That is usually the way our thoughts turn as we clamp 
fresh new sheets in our calendar pad. It is different this 

ear. Time, to most of us, is no longer measured by 
methodical numbers that mark the passing of another 
day or another year. It is recorded by yards and miles 
of progress against the enemy. It is measured by pro- 
duction figures of planes and ships or by casualty lists 
in the morning papers. . 


We enter 1945 fighting a grim and bloody war. 
Shortages in vital materials, we are told, will lengthen 
the struggle and cost lives. Critical manpower short- 
ages at home are closing the doors on hopes for an 
eatly revival of civilian production or any but the most 
vitally essential construction. Complacency, though 
much talked about, is hardly evident. There is a grow- 
ing tendency, in fact, to project the’ urgent needs of the 
day into our thinking about the future. 


That is another kind of complacency. It shows up in 
a reluctance to draw sound plans.-It is evident in the 
present tendency to withhold the announcement of 
postwar projects and products. It is a dangerous kind 
of complacency because it is the easy way to postpone 
the responsibility for deciding now on a course of 
action. And 1945 is clearly a year of decision. 


This year we shall revise the National Electrical Code. 
That revision will set the rules under which postwar 
wiring must be installed. Here is a practical and typical 
example of a course of action under which decisions 
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must be made now that will affect substantially all of 
us. Those decisions cannot be made against the back- 
drop of war, of material scarcity and manpower short- 
age. ‘hey must be made in terms of an expanding peace- _ 
time economy. 


In 1945 we shall see a lighting exhibition in Chicago. 
It will show the progress of lamps and fixtures. It will 
point the way to postwar uses of modern lighting equip- 
ment and techniques. It may well mark the turning 
point of a new era in lighting progress. Decisions must 
be made today by electrical men everywhere about how 
they, their companies, and their industry groups are 
going to cooperate with this great project. Plans must 
be laid for bringing the proceeds of this exhibition back 
to every community. Jt can mean lighting progress, 
better living standards, sound business and jobs. Here 
again our decisions cannot be inhibited by the news 
of the moment or the tactical fortunes of war. They 
must be vigorous, confident and bold. 


We repeat—this is not a bright New Year. Our main 
job is still winning the war. But plans and decisions for 
the postwar economy must go on—with imagination 
and courage enough to look beyond today’s limitations. 
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SWEET-SMELLING LACQUER SOLVENTS 


= Spray-booth odors may be sweet-scented and 
refreshing; just the thing to keep employees happy 
as the perfumes permeate the plant. Chemistry 
may do it someday, but it won't be tomorrow 
morning! 


VITALIZED VENTILATION 
WITH ILG FANS~BLOWERS 


Right now, plants all over the nation are think- 
ing of modernization. They plan for new and 
better ventilation for spray booths, plating 
rooms, foundry and furnace areas; wherever 
there’s a need to remove fumes, odors, or hot, 
devitalized air. They will need your services to 
install these new vehtilating units. Your GRay- 
BAR Man will be glad to work with you on 
procurement, and to check with you so that 
you may be sure you are installing adequate 
circulation capacity and the right type and size 
equipment. Our experience on hundreds of war 
jobs may help you do a better, more profitable 
job, as you clear the air for your customers. 


GRAYBAR’S NATIONWIDE NETWORK 


of more than 80 warehouses assures you a conventent local source “ |: 


pa 
ec 
dent. 

eo tistics 
communication, and power apparatus. A GRAYBAR Man near you ee 


of supply for more than 60,000 electrical items — backed by 


experienced application aid on problems of wiring, lighting, inter- 


is ready to make the electrical supplies that your contracts may \)) but ir 
call for his personal responsibility. Why not take advantage of his of bus 
° . ° 40 capita 
. ? ae ! 
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Forecasting 


A frank appraisal of the new year, its markets 


and opportunities, its trends and ‘potentials. 


By W. T. Stuart 


N this fourth year of war, the im- 

pact of global operations on the 

economy of the nation is clearly evi- 
dent. It appears not only in the sta- 
tistics of industry, the welling pres- 
sure on price ceilings and wage levels, 
but in the individual shops and offices 
of business men over the country. The 
capital structure of war which was the 
mainstay of a large segment of our 
fconomy during the conversion and 
early war years, is pretty well finished. 
Shortages in manpower—and some 
materials—stand in the way of an 
early reconversion or relaxation of 
construction controls. 
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The early months of 1945 and pos- 
sibly well into the summer, like the 
latter months of ’44, will show rock bot- 
tom new construction figures, a rising 
volume of remodelling and rehabilita- 
tion work, probably a rapid rise in 
maintenance and repair, with a con- 
tinued high level of work in special 
construction activity, such as_ ship- 
building, of interest to electrical con- 
struction men. 

The long continued war limitations, 
on the other hand, is piling up a back- 
log of urgent postwar work. Obsoles- 
cence, overburdened apparatus, inade- 
quate wiring systems, lack of mainte- 





nance and ordinary wear and tear are 
taking a toll far beyond the replace- 
ment and repair facilities which have 
been available. 


Construction 


Estimates of construction potentials 
in 1945 predict total volume figures ap- 
proaching the 1944 level. Engineering 
News-Record estimates an overall con- 
struction volume of $4,200,000,000, 
Producer’s Council, Inc. estimates a 
somewhat higher figure, 4.8 billions, 
while unofficial War Production Board 
estimates slightly under 4 billions. All 
are in excess of the 1944 volume which 
will probably be the low spot in the 
curve. All the above estimates are 
based, however, on an early end to the 
European phase of the war. Any long 
continued’ campaign in that theater is 
likely to bring a continuation of the 
1944 level or even lower. 

Preliminary estimates of the War 
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TABLE | 


ESTIMATED NEW CONSTRUCTION ACTIVITY IN THE UNITED STATES 


(Millions of Dollars) 


1943 1944 
Ee te 7,732 3,840 
py 6,144 2,354 
s Open -* 1,588 1,486 
eee 2,423 730 
ee 786 229 
ber a eee 1,059 298 
rr. asda 578 210 
ee 2,198 920 
ee 1,973 735 
SS 225 185 
A > Melee? 1,318 685 
SE ih 702 188 
TAA ay 5 616 497 
es. deo 1,793 1,505 
ia. ae. 1,046 701 
> ae 124 120 
eT eo 410 318 
Ree 95 79 
ok ages. 244 —(C«w. 142 
Seis & 173 42 
Ms Sates 747 804 
arte Tit 96 133 
sugeepanie Sc 160 170 
cae ati 491 501 





1945 
Two Front Spring Defeat of 

ar Germany 
3,150 3,950 
1,680 1,860 
1,470 2,090 
480 450 
135 « 125 
195 180 
150 145 
595 725 
400 375 
195 350 
525 775 
75 75 
450 700 
1,550 2,000 
725 960 
125 160 
325 450 
80 100 
150 185 
45 65 
825 1,040 
145 200 
195 245 
485 595 








Production Board on new construction 
during 1944 indicate a volume of $3,- 
840,000,000 compared with the 3.9 
billion programmed for the period back 
in 1943. 

Work financed by public funds ac- 
counted for only 61 percent of the 1944 
total. In 1942 and 1943 it was approx- 
imately 80 percent. Volume in all 
types of construction was less in 1944 
than in 1943. Military construction 
including troop housing, airfields and 
storage facilities suffered the greatest 
decline, from $2,423,000,000 in 1943 to 
$730,000,000 in 1944. The 1943 figure 
for government financed industrial 
plants, $1,973,000,000, also contrasts 
with the $735,000,000 total for 1944 
in this category. 

Remodelling and repair work esti- 
mates are not included in the W.P.B. 
figures but may be considerably higher 
in 1945 than in 1944. In any relaxation 
of construction regulations it is likely 
that an impressive volume of such 
work will be in process well ahead of 
new construction activity. 


Other Electrical Work 


The outlook for electrical construc- 
tion, installation and - maintenance, 
however, is divorced in many respects 
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from the more dismal aspects of the 
construction forecasts. Types of work 
which are not related to building ac- 
tivity show no apparent decline and in 
many instances may show substantial 
increases in volume during the coming 
months. 

Among such continuing projects for 
1945 are combat craft and cargo ship 
wiring. A number of electrical con- 
tractors have already developed large 
ship wiring organizations in coopera- 
tion with yards or both coasts and 
along the Gulf shores. No estimates 
of electrical work volume in this cate- 
gory are available, but it is unquestion- 
ably tremendously large. Programs 
in ship construction will continue well 
through the wind-up of the European 
phase of the war. 

Industrial plant wiring and electrical 
apparatus changes are maintaining a 
steady volume of work that will con- 
tinue unabated through to reconvers- 
ion. Improvements in war material, 
changes required by shifting theaters 
of operation, changes dictated by field 
experience and constant improvements 
in production methods are all reflected 
in major alterations to electrical sys- 
tems which serve the production pro- 
cesses. Many such alterations are also 


carried out with one eye on the event- 
ual requirements of reconversion and 
toward a high degree of flexibility for 
both accessibility and convenient load 
shifts. 

Motor and apparatus rebuilding and 
repair continue to climb according to 
reports from the motor shops. Ex- 
panded facilities, production stream- 
lining, new machinery and methods of 
improvement are still unable to cope 
with the growing demands under the 
limitations of dwindling skilled man- 
power. The 1945 prospects are for a 
continued increase in this type of work 
with some hopes of an improved man- 
power situation. 


Trends 


Recent removal of restriction of the 
use of conduit as well as other detailed 
manufacturing and installation rules 
originally dictated by shortages of cri- 
tical materials are part of the pattern 
of lifting outmoded controls. CMP 
controls on manufacturing, manpower 
shortages and project controls through 
L41 provide strict but flexible supet- 
vision and limitation which can be 
quickly adapted to the wholly different 
problems of the reconversion period. 
However, no important relaxation of 
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overall controls can be expected until 
after the defeat of Germany. 

Revision of the National Electrical 
Gode to come before the Electrical 
Committee of the National Fire Protec- 
tion Association this year, will find 
dectrical contractors, inspectors and 
organized labor seeking an overall 
tightening and strengthening of safety 
requirements. Spot checks of what 
contractors and industrial plant elec- 
trical men count as important problems 
in the immediate postwar era show a 
considerable number urging a strong, 
well enforced Code as of first rank 
importance. 

Maintenance is rapidly advancing 
into a highly organized and planned 
adjunct to production with emphasis on 
preventive care. The past year has 
witnessed much improvement in fluor- 
escent lighting maintenance methods 
and systematic routines for maintain- 
ing designed levels of illumination. 
Commercial establishments are far be- 
hind the industrial plants in care of 
lighting systems and the year ahead 
may bring many contractors into this 
much needed lighting service work. 


Labor 


Among the important developments 
inthe field of labor and labor relations 
to be expected in 1945 are— 

(1) A vigorous strengthening of ap- 
prenticeship programs and standards. 

(2) Educational. projects to keep 
mechanics up to date on war-born ap- 
paratus. 

(3) Voluntary annual wage -clauses 
in labor agreements and, 

(4) A probable adoption in some 
cities of the Joint Industry Board plan 
which is now operating in New York. 

Labor leaders are concerned pri- 
vately with the dilution of skills in the 
ranks brought about by urgent wartime 
manpower requirements. Every effort 
will be made to raise the average qual- 
ifications. The way will be opened for 
returning service men to enter sound 
apprenticeship training programs 
where skills learned in military service 
can be broadened to meet the needs of 
peacetime industry. 

The impact of electronic develop- 
ments on the electrical industry and 
its demand for specialized training has 
been recognized in the establishment of 
a course at Marquette University for 
IBEW men. Intensive training is 
Provided for key men who in turn will 
tatty the “know-how” of electronics: 
back to their home communities for 
Specialization and the training of other 
mechanics. 
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SHIP WIRING is expected to continue at present high levels well 
beyond V-E day. 





MAINTENANCE WORK on lighting equipment, wiring, and electrical 
apparatus will show a substantial increase in 1945 with greater demands 
for manpower, replacement parts and materials. 
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POT checks made with architects, 
engineers and others indicate that 
there are now thousands of new 

building and remodeling or moderniza- 
tion projects mm the design stage. Prac- 
tically every one of these require light- 
ing. Men responsible for the lighting 
plans face a real problem. They have 
available many light sources, and in a 
variety of sizes, shapes and _ colors. 
They have available many types of 
materials which may be used in the 
luminaires, or lighting equipment. 
These include all types of metals, glass, 
wood, plastics. They have available a 
large number of lighting techniques. 
These include the use of suspended 
luminaires, which may be any type 
from totally direct to totally indirect, 
the use of built-in or flush mounted 
equipment, cove lighting, coffer light- 
ing, pedestal or wall urn indirect light- 
ing, exposed wall brackets, self-illum- 
inated columns or wall surfaces, and 
many others. x 
Because there are so many solutions 
to any given lighting problem, and be- 
cause there is. probably. one solution 
that has a maximum of advantages over 
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other solutions, it becomes important 
that those responsible for the lighting 
have a thorough understanding of all 
the lighting tools available and that 
they work closely with the illuminating 
engineer. Full use should be made of 
the type of light source or sources best 
adapted to the specific lighting prob- 
lem, as well as of the type of materials 
available, and of the lighting technique 
or techniques best adapted for produc- 
ing the desired decorative effect and 
illumination result. Otherwise, a light- 
ing system may be obsolete by the time 
it is installed. 

Important factors which must be 
considered in planning lighting are: 


(1) The lighting result 
(2) Type of light source 
(3) Type of luminaire, or equip- 
ment 
(4) Lighting economics 
(a) First cost of equipment 
(b). Maintenance and operating 
cost 
Naturally the lighting result desired 
will vary with the type of building in- 
volved and the use that will be. made 
of the building. Industrial plants re- 





LIGHTING 


quire illumination to provide maximum 
ease of seeing, generally without regard 
to architectural or decorative effect 
However, more and more attention jg 
being given to these factors in indys. 
trial buildings. Commercial and office 
lighting require adequate intensities of 
illumination, properly shielded and 
diffused. In most of these installations, 
decorative harmony between the light 
ing fixtures and related architectural 
or decorative treatment is highly de 
sirable. The lighting result for a 
theatre, auditorium, church, restaurant, 
ballroom, or similar area may be for 
relatively low intensities of illumina- 
tion, but special emphasis is given to 
the decorative or architectural treat- 
ment. In new building projects built in 
the postwar period, architects will put 
even more emphasis on combining 
lighting with architecture. This will be 
particularly true in buildings designed 
for general public use, such as theatres, 
department stores and specialty shops, 
art museums, churches of certain archi- 
tectural type, restaurants, cocktail 
lounges and night clubs, entrance foy- 
ers, elevator lobbies and public corti- 
dors of public buildings, sales rooms, 
banquet rooms, and similar public 
spaces. 

Standardized lighting fixtures have 
an important place in the field of 
illumination. If they are carefully de 
signed with proper shielding, and i 
materials are carefully selected to pre 
vide a high efficiency and easy mainte 
nance, the consumer will be assured 0 
relatively glare free illumination ata 
minimum of cost. Since the ultimate it 
lighting result and decorative harmony 
can only be achieved, however, through 
skillful selection of the light source ani 
lighting technique, through expert lay- 
out and skilled installation, the archi 
tect and designer should be given every 
assistance in the selection of these t0 
provide the desired illumination 
through new and unique application 
in which the lighting will become pat 
of the architecture. 

In planning a lighting system for all 
project, the lighting result should fits 
be selected. For example, if it is desitel 
to provide a high intensity of well dt 
fused illumination-with a minimum? 
reflected glare, such as might be 
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quired in a general office area, that 
should be set up as the lighting result 
to be achieved. Then it becomes a mat- 
ter of selecting the luminaires or light- 
ing equipment most suitable to the area, 
space or structural treatment of the 
room which will provide that result. 
Color and finish of ceilings, side walls, 
floors, and furniture should in turn be 
selected to supplement the lighting 
equipment in achieving the desired 
lighting result, as well as in achieving 
the decorative effect and utilitarian con- 
sideration which is desirable. 

The subject of the “lighting result” 
is So broad in scope that it is not prac- 
tical to discuss it here in detail. It is 
merely pointed out that a specific “light- 
ing result” is desirable for every appli- 
cation of artificial illumination. If the 
most appropriate effect and maximum 
efficiency are to be obtained, it is 
necessary to consider the architectural 
treatment and decorative scheme, as 
well as the type, size and color of the 
light sources, and type of luminaires, 
reflectors, or lighting equipment which 
are to be used. Examples will be given 
and discussed in detail in the analysis 
of individual lighting problems in fu- 
ture articles in this series. 


Light Sources 


Three broad classifications of elec- 
tric light sources are available for gen- 
eral illumination. Each type has its ad- 
vantages and disadvantages. These are: 


(1) Incandescent 
(2) Fluorescent 
(3) Mercury vapor 


Information on the sizes, shapes, 
rated operating life, amount of light 
produced (measured in lumens), cost, 
construction, operating characteristics, 
and similar data is readily available 
from lamp manufacturers or their dis- 
tributors and dealers. Such data should 
be obtained and placed on file for ready 
teference by those responsible for mak- 
ing lighting layouts. Comments here 
are limited to general information 
Which it is believed will assist in se- 
lecting the proper light source for 
Specific lighting applications. If the 
lighting result selected is to be achieved 
Successfully and economically, consid- 


“Electrical C ontracting, January 1945 


eration should be given to many fac- 
tors such as; the color quality of the 
light produced, the rated operating life 
of the lamp or tube, replacement cost, 
and efficiency from the standpoint of 
the light produced (lumens) for the 
power (watts) consumed. Each light 
source is discussed separately below. 


_ Incandescent Light Sources 


Incandescent lamps in general are 
considered as point sources of light. 
The light can therefore be fairly ac- 
curately controlled with auxiliary de- 
vices such as reflectors, lenses and 
louvers. 

Color Quality of Light Produced: 
Standard clear and inside frost incan- 
descent lamps produce a light which is 
in the light yellow band of the spec- 
trum. The lower wattage lamps are less 
efficient in light output than the higher 
wattage lamps, and hence are more yel- 
low. The lamps of 25 watt size and 
smaller are only slightly whiter in ap- 
pearance than candle light. 1500 watt 
lamps are comparatively white in color, 
approaching the color of direct sunlight 
one hour after sunrise. Intermediate 
wattage lamps vary between these two 
extremes in color proportionately with 
the change in wattage rating. The char- 
acteristic yellow of the lower wattage 
lamps ean often be used to advantage in 
creating certain lighting effects, such 
as the warmth of sunlight. Lamps 
rated 500 watts and above are consid- 
ered to produce light sufficiently white 
in appearance to provide general illum- 
ination of intensities up to 50 foot- 
candles which is comfortable to the eye, 
and which mixes fairly well with nor- 
mal daylight. 

Incandescent lamps of sizes from 75 
watts up to 1500 watts are also made 
with a blue glass bulb. These lamps are 
known as “daylight” lamps since they 
screen out the predominantly yellow 
radiation and produce a color quality of 
light which is an approximation of 
daylight. Small wattage lamps are 
available with color coatings and are 
adaptable for certain decorative color 
effects. 

Rated Operating Life of Lamps: 
General service type incandescent 


‘lamps generally are designed for 750 


ECHNIQUES enc. 


hours actual operating time for wat- 
tages up to and including 150 watts. 
Higher wattage general service lamps 
are designed for 1000 hours actual op- 
erating time. This length of life has 
been selected by lamp manufacturers 
for reasons of operating economies and 
based on careful studies of the effect of 
lamp life on the total cost of light. 
Shorter lamp life increases the cost of 
maintenance. Longer lamp life produces 
less light per watt consumed, .increas- 
ing the number of fixtures required to 
produce the desired illumination. 
Lamps for purposes other than general 
service are available with various rated 
operating life, to meet special require- 
ments, but as a rule are not used for 
general illumination. 

Replacement Cost: A standard 500 
watt general service lamp produces ap- 
proximately 81,000 lumen hours of light 
for one cent, based on list price for the 
lamp and on normal rated operating 
life. (The term “lumen hour” is used 
to indicate the amount of light pro- - 
duced by a lamp, measured in lumens, 
multiplied by the number of hours the 
lamp is rated to operate.) A standard 
1000 watt general service lamp pro- 
duces approximately 56,000 lumen 


-hours of light for one cent, on the same 


basis. The lumen hour cost is a fairly 
good basis for comparing lamp replace- 
ment costs of various type lamps. It is 
pointed out, however, that lamp re- 
placement cost should not be over- 
stressed, since it generally does not ex- 
ceed ten percent of the overall cost of 
light. The cost of power (kilowatt- 
hours) accounts for the major portion 


"of the overall cost of light, particularly 


where incandescent light sources are 
used. 

Lamp Efficiency: A standard 25 watt 
inside frost lamp produces approxi- 
mately ten lumens per watt. A 1000 
watt standard service type lamp pro- 
duces approximately twenty-one lumens 
per watt. Intermediate wattage lamps 
are proportionately efficient between 
these two efficiencies. It therefore be- 
comes immediately apparent that where 
medium to high intensities of illumina- 
tion are required, the largest size lamp 
should be used which is practicable to 
meet room conditions and natural spac- 

[Continued on page 172] 
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READY FOR LAUNCHING, this craft is in assembly-line posi- 


tion 10 where final check-up on electrical system is made prior to 


test run. 








FIG. 1—INSTALLATION SEQUENCE 


chart indicates assembly-line position 
of craft at which various types of elec- 
trical work are done. 


tablishment of beachheads in this 

war. These sturdy little craft carry 
in the first wave of troops with armor, 
artillery and munitions, then continue 
to ferry additional troops, food, cargo 
and other material from the larger 
LST and cargo ships when they are 
unable to enter shallow water areas. 
Invasion successes depend upon the 
performance of these craft. 


[sais craft spearhead the es- 
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CREW’S QUARTERS are well lighted, 
have an electric fan and electric space 
heaters. 


WIRING 


How a Memphis electrical contractor coordinated special- 
ized crews to wire landing craft on a mass production basis. 


Electricity plays no small part in the 
design and operation of these ships— 
the larger the ship, the more compre- 
hensive and complex is the electrical 
system. As an illustration, let’s con- 
sider the LCT (landing craft, tank). 
Electrical equipment included in the 
design of these sturdy, allsteel, 115-ft. 
shallow-draft, ships requires a_ total 
connected load of about 32 kilowatts 
served by two diesel-driven, 10 kw., 
125-volt, d.c. generators. The type of 
load and operation assures a compara- 
tively reasonable demand factor. 

Equipment served by the power sys- 
tem includes ventilating ; electric space 
heaters in the various quarters; refrig- 
eration; galley (except a fuel oil burn- 
ing range); lighting, bilge and fire 
pumps; radio signaling and riding 
lights. Crew’s quarters are well 
lighted and equipped with outlets for 
electric fans and electric space heaters 
(ranging from 1 to 2 kw. in size). 
Lighting panels are controlled by auto- 
matic door switches. equipped with 
special cutouts for blackout or normal 
operation. Nested below deck in the 
compact engine room are the generator 
control and power distribution panels. 


All fused knife switches are equipped 
with thumb-screw locking devices. 
Remote controls for most of the equip- 
ment are located up in the pilot house. 

Marine fittings and cable are used 
throughout the ship. No steel is drilled 
except for holes to provide access for 
conduit kick-pipes and packing glands 
wherever cable passes through the deck 
or bulkheads. All cable straps, outlet 
boxes, and other equipment are 
mounted with machine screws to brack- 
ets or drilled and tapped steel pads 
which are welded to the steel structure. 


Sectionalized Wiring 


These craft are so designed that they 
can be dismantled into three separate 
sections for ease of transportation 10 
the theatre of operations. There they 
are again assembled and placed in use. 
This design also prolongs the combat 
life of the ship. If one should be hit, 
the daniaged section is removed and 
replaced by a new section or one sal 
vaged from another unit. 

The electrical circuits follow. this 
sectionalized design. At the sectiot 
alization points the circuits are termr 
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BOXES ARE DRILLED on a rehabili- DOOR SWITCH CONTROL and cutout (1 and 2 in photo) are added 


tated drill press. Vise attachment ac- to deckkhouse lighting circuits for blackout and normal operating con- 
commodates various sizes of boxes. ditions. ; 


LOTS 
By August Eckel 


nated in weatherproof receptacles 
mounted to the bulkheads in the narrow 
passageway between the aft and for- 
ward deckhouses on both the port and 
starboard sides of the ship. Heavy 


duty, rubber insulated cord with plugs 
are used to maintain circuit continuity SHOP FABRICATION of special cable straps (400 per ship) keeps two 


mechanics busy. 


% 


when the sections are reassembled. 
Cords are strapped to the underside of 
the steel bridge above the deckhousés. 
As illustrated. in the accompanying 
photo such circuits include call bell, 
winch, side lights, heaters, ignition, 
lighting and phones: Both the cords 
and the outlets are equipped with iden- 
tifying metal nameplates. 

How, with hundreds of these craft 
being launched monthly throughout the 
nation’s shipyards, could the electrical 
installation keep pace with the speeded- 
up production schedule? Anyone famil- 
iat with Navy specifications and in- 
spection knows that everything must 
be up to par—an important qualifica- 
tion with human lives and the success 
of military missions depending upon 
the performance of the craft. One 
answer to the problem was found down 
ina Memphis, Tennessee shipyard. CORD. PREFABRICATION | for. sectionalized circuits, electric heaters, 

Back in 1942, the Pidgeon-Thomas etc., is done in this section of the field shop. 
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WIRING SUPERVISORS (L to R) Navy Inspection Officer, L. L. Garrett, 
Chief Machinist, U.S.N.; Tri-State electrical superintendent Jack Liles 
and manager L. H. Lanahan, consult a deck plan. 
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Iron Company, structural steel fabrica- 
tors, offered its services to the U. S. 
Navy and secured a contract to build 
LCT craft. When it came to the elec- 
trical installation, the company handed 
the problem over to Tri-State Arma- 
ture & Electrical Works, Memphis 
electrical contractor and motor service 
shop, who had done their electrical 
work for years. Since Tri-State had 
never before wired a boat it, too, started 
from scratch. Being in this particular 
electrical field, Tri-State’s manager, 
L. H. Lanahan, knew the importance of 
speed and service. He had some very 
definite ideas about mass production 
installation techniques and proceeded 
to adapt them to the shipbuilder’s 
assembly line. : 


Organization Was First Job. . 


After fabricating the hulls in sections 
at their inland plant, Pidgeon-Thomas 
trucked them to an unused steel ware- 
house at the river’s edge where the 
craft were assembled. Starting at one 
end of the long building, each ship 
gradually took shape and received addi- 
tional equipment until at the end of 
the line it was complete and ready for 
launching and test runs. Harry Lana- 
han’s problem was to so coordinate the 
electrical installation with the ship 
assembly that his crew, too, was ready 
for their test work when the ship hit 
the water. Reduced to basic considera- 
tions, the problem was one of pure 
organization involving the prefabrica- 


tion of material and the use of special- ° 


ized installation crews. 

Full credit for the success of the 
straight-line production system for the 
electrical installation goes to Tri- 
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State’s field supervisor Jack Liles and 
his two assistants Adolph Richter and 
George McClintock. On their shoul- 
ders rested the responsibility of actu- 
ally organizing and training the field 
crews and making the necessary day- 
to-day adjustments to attain top-speed 
progress. 

The all-important problem of mate- 
rial procurement was solved by Lt. G. 
R. Faust, Supervisor of Ships, in 
charge of the program for the: Navy. 
Through his cooperation, all phases of 
the construction program were coordi- 
nated and materials kept flowing regu- 
larly to eliminate delays. With the 
aid of motorized equipment the shop 
crew of nine to ten electricians drilled 
and tapped outlet boxes, silver-soldered 
nipples to them; made up kick-pipes 
and packing glands; made special cable 
straps, connector cord sets, special jigs 
and tools; and in general performed all 
ihe chorés* that did not actually have 
to be done on board ship. Working in 
conjunction with this: shop crew was 
a two-man cable fhake-up crew whose 


sole job was to measure, cut and tag. 


the marine cable circuits. With the 
aid of a simple, yet comprehensive, 
identification system derictisig*type and 
size of cable, length, circuit and term- 
inal designations and installation loca- 
tions, these “pre-fab” crews were able 
to keep the ship installation crews sup- 
plied with plenty of materials. 

Once the material: ‘préfabrication 
was under way, the field installation 
crews were organized. Each*spécialized 
group had its designated ‘job to do. 
Where it ended, another took over and 
so on down the line. Installation 
work was carefully scheduled to avoid 
conflict between the various trades. 





Figure 2 shows a breakdown of the 
complete electrical organization into 
the component crews; Big. 3 gives an 
approximation of the electrical mate. 
rials installed on each ship. 


Installation Sequence 


Adapting the field installation crew 
to the shipyard assembly line was prj- 
marily a question of formulating a 
definite sequence for the installation of 
electrical work. Once this was done, 
keeping pace was no problem. Figure 
1 outlines the general sequence oj 
assembly-line electrical operations, 
Numerals in the diagram denote the 
various “Positions” along the line at 
which the different crews operate, 
Sufficient overlap between positions 
was provided to add flexibility. 

The first electrical work begins at 
Positions 2 and 3, after the hull has 
been assembled. Here the engine-room 
crew of nine men gets first crack below 
decks before the superstructures are 
added. They. install the generator and 
distribution panels; controls for gener- 
ators, fire pump motors, fans and other 
heavy equipment. Simultaneously, a 
lay-out crew of four makes the neces- 
sary measurements and spots all holes 
and outlets—following through on the 
superstructures immediately they are 
placed in position. Wherever possible, 
templates are used to increase accuracy 
and speed this work. Right on the 
heels of the layout crew are two check- 
up men who go over the layout. 

Starting in Position 3 and carrying 
over to Position 4 is a crew of four 
welders and three electricians who 
burn all the necessary openings for 
cable and conduits and weld all the 
mounting pads and brackets for straps, 
clamps, outlet boxes and panels. While 
an engine-room cable-crew of seven 
electricians goes below deck in Position 
5 to install cable, and 11-man deck and 
pilot house crew starts to mount all 
outlet boxes and control equipment 
and follows through with the installa- 
tion of all cable in Positions 6 and 7. 

By the time Position 8 is reached, 
all electrical connections below deck 
are completed and the deck crew begins 
to connect all outlets—a job that has 
to be completed at Position 9 so a 
final check-up can be made before sys- 
tem tests are made in Position 10. 
Here a 3-man test crew takes over and 
puts the electrical system. through its 
paces. This includes paralleling of 
the generators and a four-hour full 
load test of the equipment. Communi- 
cations circuits are installed along the 
line by a 4-man crew—two on the 
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radio and two on the speaking tube. 

A night shift of eleven electricians 
takes over at the end of the day. Nine 
of them work on the ships doing mostly 
check-up work and the inevitable “odds 
and ends” to have everything in readi- 
ness for the day crew when it reports 
in force in the morning. The other two 
men devote their time to general 
maintenance around the yard. 

Entirely divorced from the ship wir- 
ing is a day shift of seven electricians 
whose sole job is the handling of elec- 
trical maintenance throughout the 
shipyard. This involves such items as 
power and lighting circuits, electric 
welders, floodlighting for night work, 
relamping, and hundreds of other small 
chores. Upon them rests the responsi- 
bility of keeping the yard in continuous 
operation from the standpoint of elec- 
trical service. 

All heavy equipment is distributed 
to the ships by an overhead bridge 
crane which spans the width and oper- 
ates the entire length of the building. 
Wiring material is delivered in quan- 
tity to the ship Position according to 


the type of installation work to be done. 

To keep the installation crews from 
lagging because of the lack of a cer- 
tain piece of equipment—and this some- 
times happens with the best of plans— 
a “runner” operates between the assem- 
bly line and the field shop. Because of 
the well established identification sys- 
tem, an electrician need ask for a spec- 
ific length of cable, a box or panel or 
other equipment by number only. The 
“runner” immediately gets the item 
from the field fabrication shop. The 
general plan is to have each ship posi- 
tion well supplied with the required 
materials at all times. 

On the surface this may appear to 
be a somewhat complicated set-up. It 
really is not. It is nothing more than 
a breakdown of an over-all job into 
the. component parts and the training 
of specialized crews to handle each 
part—the basic foundation of mass 
production, assembly-line methods. 
Also, from the standpoint of the skilled 
labor shortage it was an intelligent 
approach.. Men who never before 
handled a piece of electrical equipment 


are now working, under permit cards, 
on this ship wiring project. Although 
many of them probably could not 
handle a complete electrical installa- 
tion from start to finish, they have ap- 
plied their specialized training to their 
specific tasks and are doing a com- 
mendable job. The 192 ships that ~ 
Tri-State have wired under this plan 
and the coveted Army-Navy “E” 
award pins that Pidgeon-Thomas and 
Tri-State employees proudly wear are 
evidence of its success. 

It required considerable thought, 
study, planning and patience. Whole- 
hearted cooperation of the electrical 
contractor’s, shipbuilder’s and Navy 
personnel at the yards resulted in a 
drastic reduction in ship wiring time 
and an increase in the ship launching 
schedule. This is another page in 
the growing chronicle of the electrical 
contractor’s wartime achievements— 
another testimony to his versatility 
and ability to efficiently handle pro- 
duction work; to adequately plan and 
organize his staff and operations to 
fit the job at hand. 








Silver-Soldering and Painting — 2 


Elec. Cord Make-up —2 
Jigs and Tools =f 
MARINE CABLE MAKE-UP 2 
SHIP CREWS 
Engine Room — Install Equipment 9 
Electrical Layout 4 
Check-Up — Layout 2 
Burning and Welding — Holes 
and Mounting Pads 7 
Engine Room — Wiring 7 
— Install Cable 
— Make All Connections 
Deckhouse — Wiring 11 
— Mount Outlets 
— Install Cable 
— Make All Connections 
Radio and Speaking Tube 4 
Final Check-up and Test 3 
Night Shift — primarily check-up 
work 11 
YARD ELECTRICAL MAINTE- 
NANCE — Day 7 





ELECTRICAL EQUIPMENT INSTALLED ON A 


(Approximate Quantities) 


FIG. 3 


SINGLE SHIP 


Type of Equipment 





FIG. 2 
BREAKDOWN OF SPECIALIZED ELECTRICAL CREWS 
Number 
Type of Crew of Men Ship Position 

SHOP CREW 10 Field Shop evar. 

Drilling and Tapping Boxes — 1 

Fabricating Cable Straps —? 

Fabricating Back-Bars —?2 


Cable Warehouse = 
2 and 3 " 
2 and 3 4 
2 and 3 
7 
3 and 4 6 
38 Lights. 
5 and 6 1 
7 and 8 9 
5 and 6 1 
6 and 7 1 
8 and 9 
6 to 9 409 
10 and after launch- 400 
ing 300 
All positions (2 186 


men on mainte- 
nance) 


Entire shipyard 





6,000 Feet Marine Cable of various types and sizes — cut to 
definite circuit lengths and tagged. 


439 Feet Packing material for kick-pipes and packing glands 
where cable passes through bulkheads. 


21% Lbs. Weatherproof sealing compound : 


Marine type outlet boxes for lights, junctions, 
receptacles, connection blocks, etc. 3 

Marine type fuse panels (5-with switches; 5-without 
switches). 

Vent fan starters. 

Marine type telephone outlets 

Electric space heaters (1 and 2 kw. size). 


Bilge and fire pump starters 

10 kw., 125-volt, d.c. generators. 

Generator control panel. 

Power and light distribution panel. 

Cable straps — assorted sizes, factory made. 
Cable straps and brackets — made in field shop. 


Holes drilled in outlet boxes and terminal nipples 
silver-soldered to them. 


Terminal tubes — soldered in field shop. 
24 Nipples silver-soldered in field shop. 


72 Conduit kick-pipes — about 12-inches long — made 
in field shop. 








Electrical C ontracting, January 1945 


51 





ernment has expressed willingness 

to study officially the annual wage 
as a device for raising the standard 
of living; now that a number of large 
employers have privately stated their 
willingness to pass to the use of this 
device, it is well to look at a few*of the 
practical problems involved in adopt- 
ing the annual wage. 

The annual wage was first men- 
tioned seriously as a program for labor 
in 1936. So swift have been events, and 
so rapid have been changes of attitude 
on the part of business and Govern- 
ment since 1936, that it may be said 
that what began as a program, with 
definite political and ideological as- 
pects, has now developed into an engi- 
neering project. When the annual 
wage was first seriously brought for- 
ward as an expedient, -the. United 
States was still in the midst of a great 
depression. The annual wage looked, 
therefore, like a proposal from labor to 
get more out of national annual in- 
come than it deserved. This was so 
stated in some directions. Moreover, 
those departments. in the Government 
most closely concerned with the prob- 
lem were talking at that time in terms 
of applying an insurance principle to 
underwrite and guarantee the annual 
wage. The building trades were espe- 
cially singled out as a point where the 
new proposal could be experimented 
with and applied. Unemployment was 
viewed as a disaster which was to be 
alleviated by the insurance principle, 
just as fires, hurricanes, droughts have 
been offset—by the collection of premi- 
ums and the pooling of funds and the 
payment of losses. No definite formula, 
however, was developed and no prac- 
tical program was brought forward to 
implement the annual wage proposal. 

In 1936 the United States was still 
under the spell of classical economy. 
The great depression was being viewed 
as one of those periodic falls in busi- 
ness activity, more extreme, perhaps 
than usual, but still part and parcel of 
a system which had always known 
periodic rises and falls of business. 
The wage theory was still under the 
domination of what has frequently been 
called the iron law of wages; that is, 
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Annual Wage—POLITICS)| 


Nor that the United States Gov-*™ 


















Labor likes the annual wage. Here is = 
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their viewpoint on this important issue. and 
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By M. H. Hedges ual, 

Director of Research econ 
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E 

war 

that there is just so much money avail- temporary historians may well’ point nati 
able for wages and no more. out that one has an example of the dout 
Bill Jones, mechanic, could make swift course of historical events which to 1: 
just so much for his services and no makes back-numbers of everyone who tion 
more in the economic system of which does not zealously follow forces that Virt 
he found himself a part. In this sys- are shaping lives: In 1945 when the over 
tem Bill Jones found that the best he annual wage is now mentioned, it does the 
could do, say, in building construction, not fall upon our ears with the same wom 
was about 200 days a year if he were sinister sound, simply because new om 

ust 


lucky, and frequently his working year 
dwindled to 80 and 100 days. 

Bill Jones, when he was an electrical 
worker actually earned in certain re- 
cent years the following estimated 
annual income: 


Estimated Annual Income of 
Construction Electrical Workers 


Year 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
_ 1940 
1941 
1942 
1943 


1931-1943 
Average Annual 

Income 

$1,007 

634 

541 

696 

989 

1,570 

1,846 

1,537 

1,650 

1,900 

2,623 
3,280* 

3,071 


* Calculated on the basis of 2,080 hours 
at straight time ($2,995) plus 131.8 hours 
at time-and-one-half ($285). This is prob- 
ably an understatement, as much of the 
overtime work in 1942 was at double-time. 

Under the spell of classical economy 
there seemed no real egress from this 
deadly round of lowered income con- 
comitant with increased production 
under the impetus of a dynamic tech- 


nology. 


In the field of the annual wage, con- 









plans are being developed for the 
American economic system. This does 
not mean at all that the annual wage 
program is labor’s exclusively. Busi- 
ness men have contributed ideas to the 
new economy being developed, which 
makes the annual wage; if not a neces- 
sity, a logical consequence. The annual 
wage, therefore, passes out of the realm 
of ideologies and politics into the realm 
of engineering. 














Can Be Attained 






Yes, full employment can be attained. 
Full employment cannot be attained, 
however, without definite aims and 
standards and without team-play and 
cooperation. : 

First, the goal: of full employment 
must be adhered to. No substitute of 
something “about as good” will ac- 
complish the desired end. High em- 
ployment or full production are not 
equivalents of full employment, Under 
mass production and machine technol 
ogy, it is possible to have full produc- 
tion and a constant residue of five of 
six million .unemployed. Howevel, 
though sharp difference of opiniol 
arises over the general concepts, it i 
likely that numerically full employmenl 
after the war will be fixed near 55 #0 
60 million men, 

Second, full employment carinot be 
attained in a static economy. The ke) 

_to success here is a continuous flow 
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money from the point of origin, of 
savings, into production and wages, 
and the flow of goods out of produc- 
tion into distribution. Idle money is a 
menace to a dynamic economy. Sav- 
ings, whereas salutary for the individ- 
tal, are a clog and obstruction to an 
economy destined to attain full employ- 
ment. 

Encouragement lies in the present 
war economy. For a few years the 
national annual income has more than 
doubled, from 70 billion dollars in 1939 
to 148 billion dollars in 1943. Produc- 
tion has reached an all-time peak. 
Virtually no workers are idle. More- 
over, many new workers have entered 
the production arena—thousands of 
women, younger workers and older 
workers have: swelled the ranks of. in- 
dustry. If such conditions are possible 








of B. E) Ww. | MEMBERS 


in time of war, they are attainable in 
time of peace. 

Savings in a 150-billion dollar econ- 
omy attain the colossal figure of ap- 
proximately 30 billion dollars a year. 
These cannot be put to the usé of 
production without orderly processes, 
stable agencies, and machine-like co- 
operation. 

Full employment does not mean 

(1) Regimentation, the control of 

workers by employment offices, 
or government commissions. 

(2) Undisciplined production and 

distribution. A nice balance 
must be attained in national fis- 
cal policy, production and dis- 
tribution, 

However successful the United 
States of America may be—as it is 
today in attaining full employment, 





there will always be a lag between com- 
plete employment and disemployment 
of workers. Disemployed workers must 
be ballasted by a universal social se- 
curity program, which must give pen- 
sions, jobless benefits, disability bene- 
fits, and health care. No social security 
program works in an economy where 
widespread unemployment exists. 

Full employment puts the human 
element in the nation ahead of mere 
material property. 

Inasmuch as attainment of full em- 
ployment involves a huge degree of 
production, the expenditure of energy 
in wasteful internal conflicts must be 
regarded as a serious impediment to 
success. The present policy of labor- 
management cooperation should be 
continued. 


[Continued on Page 168] 
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Mono-Rail Trolley to 


Lighting maintenance given primary considération both in ori. 


ginal plant construction and in the plant engineering procedure 


of machinery location to allow passage of fluorescent buggy, 


SERVICEMAN PEDALS merrily along 
down the 500 foot mono-rail to a defec 
tive unit on a spot-call. Lift trucks carry 
the buggy to any convenient point in the 
row in which there is a bad unit. Photo- 
graph below shows buggy being lifted. 





trolley wheels past reflector edges. Lock- 
ing mechanism holds wheels to rail. 
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lighting system at Remington- 
Rand’s propeller plant in Bing- 
hamton, New York, is given second 
consideration only to production re- 
quirements in C. H. Crawford’s 
(plant engineer) plant layout sched- 
ules. Machinery is given a location 
tolerance sufficient to permit passage 
of the fluorescent maintenance buggy. 
Designed after the fashion of an 
under-slung crane cab, the buggy is 
pedalled like a bicycle along the 500 
foot mono-rails. Complete fixture 
servicing is only a matter of a few 
minutes; travel and positioning time 
between fixtures only a few seconds. 
The procedure is the result of vision 
and foresight on the part of Colus C. 
Hunter, Remington-Rand’s consulting 
engineer at Elmira, New York. 
Mr. Hunter, a great proponent of bet- 
ter industrial lighting, foresaw com- 
plications in maintaining the designed 
lighting levels if adequate provisions 
were not made. Consequently, he de- 
signed the mono-rail fixture support, 


IM ising system of the extensive 


Complete servicing 





to replace 
mechanism and hinging of top member 


shown in the accompanying illustra. 
tion, to carry the specially constructe 
buggy along the 65 rows of 500 foo 
continuous-strip fluorescent lighting 


Wiring Design 


The plant is constructed entirely of 
wood, and the electrical design em. 
ploys 4160 volt distribution to load 
centers. High-voltage capacitor banks 
of 120 kva. at each unit substation 
maintains high power factor. Five hur. 
dred kva. transformers equipped with 
network protectors supply 120/208 y, 
power directly to the four-conductor 
networked bus-duct. (Electrical Con 
tracting, November, 1944). 

The unit substations are mounted in 
the structural area between the vaulted 
roof and the building chords. Light- 
ing panels, supplied directly from 
plug-in bus-duct switches (three pole 
solid neutral) are mounted on the 
side-rail of the catwalk for easy and 
quick accessibility. The panels art 
four wire, 42 circuit with non-fusible 





TOP-MEMBER SPREAD for slipping BUGGY PUTS SERVICEMAN in easy FLOOR MAN PASSES up clean refledt 
working position. 
can be accomplished in several minutes. 


dirty one. Note 
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| By 
Robert E. Miller 


reset circuit-breaker. type branch 
switches. Each panel is fed through a 
200 ampere magnetic breaker, mounted 
in the panel and controlled by push- 
button from the floor. The seven fix- 
tures per circuit are located in such 
an arrangement as to minimize 
stroboscopic effect. Since each panel 
is three phase, the branch circuits are 
easily interlaced so that consecutive 
fixtures feed progressively on a fixed 
pattern of phase rotation. 

Fixtures are three-tube units using 
40 watt white lamps. The mounting 
height is 15 feet and center distances 
between the 65 continuous rows of 103 
fixtures each running the width of 
the plant are 15 feet. 


Maintaining Specified Levels 


Initial foot-candle meter readings 
gave 48 foot-candles at the working 
plane (approximately 40 inches above 
the floor). Experience data reveals 
that after 3000 hours continuous burn- 


ing an average of 30 foot-candles is 


cing 
ber 


MONORAIL is carried by trusses on ten 


oot center. Flexible conduit carries 
ch circuits through center. of_ rails. 
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15 foot centers. 


FLUORESCENT LINES five hundred feet long mounted 15 feet high on 
Fixtures are fastened beneath mono-rail which carries 





maintenance buggy. Group replacement is made on scheduled basis. 


still available. This level varies slightly 
throughout the plant depending upon 
the particular area, but not enough to 
warrant special consideration in the 
maintenance schedule. 

A group replacement schedule is 
systematically executed on a 3000 hour 
basis. At that time the reflectors are 
washed, and tubes and starters both 
replaced. Connections and sockets are 
carefully checked and ballasts are in- 
spected. Ballasts showing any sign 
of deterioration whatsoever are also 
replaced. This practice is based on 
experience data compiled from the very 
beginning. 


Ballast Replacement 


No-blink type starters were (at time 
of writing) unobtainable and regular 
starters were used which would not 
remove deactivated lamps from the 
line. The continuous attempt at _re- 
starting these lamps over-loaded the 
ballasts until they finally burned out. 
The consequent high mortality rate of 
ballasts resulted in thorough inspection 
at time of relamping, and replacement 
if any sign of overheating was appar- 
ent. This procedure reduced call- 
backs toa considerable extent. 

The maintenance buggy frame-work 
is constructed of welded inch-and- 
three-quarter cold drawn tubing. The 
four corner-risers are hinged to permit 
sufficient. spread. (about 19 inches) of 


the trolley wheels to pass by the reflec- 
tor edges. A chain and sprocket plus a 
locking system of eccentric levers, per- 
mits the buggy operator to lock his 
carriage to the mono-rail. The buggy 
is lifted at any convenient aisle by a 
platform lift truck to the proper fluo- 
rescent line. In the case of a “spot- 
call” the serviceman pedals down the 
line to the faulty unit. In carrying 
out the group schedule, he starts at one 
end and proceeds to the other. 

Two men handle a line of 103 fix- 
tures per eight hour day plus a small 
number of spot-calls each day. One 
serviceman operates the buggy which 
carries a number of bins for new and 
defective parts such as starters, bal- 
lasts, sockets, etc. Two tube-bins, one 
fore and one aft, carry the new tubes 
and provide space for the used ones. 
The ground man supplies clean re- 
flectors to replace the dirty ones 
removed. 

New lamps and clean reflectors bring 
lighting levels back up to 48-foot- 
candles average. 

C. L. Wagener, chief electrician, 
commenting on the economy of his fluo- 
rescent maintenance operations,.expects 


‘to reduce his expenditure still more 


when no-blink type starters are again 
available. It is hoped that ballast mor- 
tality can then. be appreciably. reduced 
or even entirely eliminated, likewise 
eliminating’ expensive spot-ealls be- 
tween. routine.service.schedules. 
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Estimating 


BRANCH CIRCU 


_ ~ Such layout variables as number of and distance between out- 
lets and wires per conduit influence wire installation labor. 
Here is a set of units that take these into consideration. 





TABLE 1 


BRANCH CIRCUIT WIRING INSTALLATION 
Man-hours Per 1,000 ft. 





NO. 14 WIRE 
Average No. of Wires Per Conduit 


Average 
Distance 





Between out- 


lets (in feet) 2-2.5 2.5-3.5 3.5-4.5 Over 4.5 





1-2 9.0 8.0 7.5 6.5 
3-5 8.5 7.5 7.0 6.0 
6-10 7.5 7.0 6.5 5.5 
11-15 6.5 6.0 5.5 4.5 
16-20 6.0 5.5 5.0 4.0 
21-30 73.5 5.0 4.5 3.5 
Over 30 50 - 4.5 4.0 3.0 

















NO. 12 WIRE 


1-2 10.0 9.0 8.5 8.0 
3- 5 9.0 8.0 8.0 7.5 
6-10 8.0 7.5 7.0 6.5 
11-15 7.0 6.5 6.0 5.5 
16-20 6.5 6.0 5.5 5.0 
21-30 6.0 5.5 5.0 4.5 
Over 30 5.5 5.0 4.5 4.0 


NO. 10 WIRE 





Average Home 

Run (in feet) 
20-30 9.0 8.5 8.0 7.5 
31-50 8.5 8.0 7.5 _ 7.0 
51-75 8.0 7.5 7.0 6.5 
Over 75 7.5 7.0 6.5 6.0 


NO. 8 WIRE 














20-30 
31-50 
51-75 
Over 75 


10.0 9.5 9.0 8.5 


9.5 9.0 8.5 8.0 
9.0 8.5 8.0 7.5 
8.5 8.0 7.5 7.0 








Notes: 


Formules: 





heights over 12-ft. above floor—add 5 
For wire in trough or 
Units do not include labor for , connectors, etc. 


(1) Avg. distence between outlets = 


as As 9% fo eats Cer ash afitionel foot of betela, 
é un 


Total branch circuit conduit (in feet) 
Total number of outlets 


Total branch circuit wire (in feet) 








(2) Avs. number of wires per conduit = Tock circuit conduit (in feet) 








circuit wiring varies, as in the case 
of conduit work, with the length of 
straight runs or “clear pulls” and the 
. number of outlets per conduit run. An- 
other important variable enters into the 
wire pulling labor—that of the number 
of wires per conduit. Every contractor 
is aware of the fact that as the number 
of wires per conduit increases, the 
man-hour unit per foot of wire de- 
creases. For example, it would take 
considerably more labor per wire foot 
to pull in two branch-circuit conductors 
in a 25-ft. run of conduit than it would 
to pull in five or six wires simultane- 
ously, provided, of course, that the 
N.E.C. conduit-area rules were ob- 
served. A simple mental calculation will 
show that the labor per foot of con- 
ductor is much lower in the case of the 
multiple-conductor pull. 
When using this premise—the more 
conductors per conduit and the longer 


Te labor required to install branch 





TABLE 2 
"TRIM" LABOR FOR OUTLETS 





Man-hours, 
Each 


Ceiling Outlet .05 
Bracket Outlet 05 
S.P. Switch Outlet 12 


Duplex Receptacle ; : 4 


Type of Outlet 





3-Way Switch Outlet 
4-Way Switch Outlet 
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WIRING 


By Leo W. Witz 


Continental Electrical Construction Co. 
Chicago, Illinois 


the uninterrupted conduit run, the 
lower the man-hour labor unit per foot 
of conductor installed—it is necessary 
to use tables based on a “straight run” 
or “straight pull.” You will recall 


‘that in the two previous articles. on 


conduit installations appearing in Elec- 
trical Contracting (August 1944, pages 
43-46; Sept. 1944, pages 48-52) the 
basic man-hour tables were developed 
on “straight-run” conditions. Such 
deviations as cuts, bends, threads, fas- 
tening to outlet boxes, etc., were con- 
sidered under separate “outlet” units. 
These units in the “separate outlet” 
tables also include such wiring labor as 
splices, taps, and connection to wiring 
device, thus maintaining the outlet as a 
completely installed unit. For example, 
the conduit outlet unit for duplex 
receptacle outlets includes such labor 
items as cutting, skinning, and connect- 
ing the two branch circuit wires to the 
receptacle; for a ceiling outlet it in- 
cludes cutting and skinning the two 
extended wires, making average splices 
and completing the outlet work exclu- 
sive of hanging the fixture. 

To maintain an estimating system 
that is consistent throughout its vari- 
ous phases—and that is the only type 
of system to use—wiring units for 
“straight pulls” and “special condi- 
tions” must be developed and used. 
Table 1 which accompanies this article 
is based on “straight pulls”. Splices 
and connections, as mentioned before, 
are covered in the “conduit outlet” 
tables in previous issues. The effective 
use of this table—like any labor unit— 
depends upon an accurate material 
“take-off.” 

To simplify estimating, the units in 
Table 1 are based upon the installation 
of a given lineal quantity of wire in 
conduit at a given man-hour unit per 
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ROLLING SCAFFOLD with multiple wire reel rack speeds up branch 
circuit wiring in large open areas. One reel set-up is all that is required for 
multiple conductor circuits. 


ELECTRICAL 
CONTRACTORS anv ENGINEERS 


vonx 8 SCHEDULE SHEET ESTIMATE NO_____ 


SHEET NO. 
or_._._.__£®j.1 SHEETS 
SCALE____-__—_§-- OAT E____________——_ 











SYSTEM_________/. EST. BY. 


KINDS OF MATERIALS Outlet Trim Labor ~ | Quantity 





FIG. 1—SAMPLE CHECK ESTIMATE made to determine labor 
required to finish a job. Units from Table 2 (for check purposes 
only) are used to determine “outlet trim” labor. In preparing the 
original estimate this “trim” labor was included in the “conduit” 
table of labor items (Electrical Contracting, August 1944, page 44). 











1000 feet of wire. Conductor sizes 
under consideration for branch circuit. 














seca geee aan enki ing range from No. 14 through No, 

Sag SCHEDULE SHEET alan Generally, wiring between outlets will 
SL I be either No. 14 or No. 12; home runs 

a or sueers may be No. 10.or No. 8, depending 

system____/. PRY aaa eae mee etna ct upon the amount of copper needed to 
KINDS OF MATERIALS QUANTITY é maintain good operating voltage at the 


outlet (consideration of voltage drop), 
In addition to the number of outlets per 
conduit run, the spacing of these out- 1 
lets, and the average number of con- 
ductors per conduit, ceiling height will 

: materiallly affect the wire installation 
55 an ae labor. In general, the same percentages 
can be applied to the wiring tables as 
are indicated in the conduit tables 
(previous issues) for increased work- 
ing heights. 

It is important to establish units 
which the estimator, after making an 
accurate appraisal of the average job 
condition, can apply; or permit him to 
isolate special portions of the job and 
apply different units. The attendant 
Table 1, based on average quantity and 
~ STORE_IMTERIOR = : average length ratios, does just that. 

The estimator can make a more ac- 
curate estimate of actual wire installa- 
tion labor than if he were to apply a 
single man-hour per foot unit to the 
total wire take-off quantity (many 
hundreds of feet of which may be in- 
stalled as multiple wires in single con- 
duit runs) on various jobs. 





's 2 oe oJ 9 ~ 


eo“ = Ww 


Use of Table 


s 

To use Table 1 it is necessary to y 
determine two quantities: The average h 
distance between outlets in the conduit a 
run; and the average number of wires E 
per conduit. The following simple a 


formulas are used: r 

Average distance between outlets (in §. ‘ 
feet) equals the total branch circuit , 
conduit .(in feet) divided by the total ; 
number of outlets. h 

Average number of wires per com- ‘ 
duit equals the total branch circuit + 


wire (in feet) dividéd by the total 
branch circuit conduit (in feet). 


Knowing these two quantities the 
estimator finds the horizontal line in 
the proper wire size bracket of Table | 
corresponding to the “average distance 
between outlets” and goes along it until 
he is in the column corresponding t0 
the “average number of wires per cot 
duit”. The labor unit at this point i 
the proper “man-hours per 1000 feet’ 
to use for determining his wire i 














FIG. 2—SAMPLE ESTIMATES illustrating the use of formulas in stallation labor cost. 

determining the proper labor unit to apply to the branch circuit wiring. Sample estimates “A”, “RB”, and 

Note how labor is influenced by variance in distance between outlets “C” (Fig. 2) illustrate the use of Table Di 

and number of wires per conduit in the three estimates. 1 in estimating wire installation labor. fe 
[Continued on page 103] in 
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Lamps and air blast dry 
shredded salted cod in con- 
tinuous operation. 


By L. V. Burton, 
Editor of “Food Industries” 


infra-red lamps for drying foods 

in a continuous operation has been 
put into successful service at the Gor- 
ton plant of Gorton-Pew Fisheries Co., 
Gloucester, Mass. 

The new dryer built by the fish com- 

pany to dry shredded salted cod was 
designed by Richard F. Fialho, plant 
electrician, and John M. Kobhr, assist- 
ant food technologist, now production 
manager of the company. 
- Wartime necessity has forced the 
adoption of more rapid production 
methods so as to keep up a large 
volume on a reduced supply of avail- 
able workers. 

Shredded salt cod fish has been dried 
to about 60 to 65 percent moisture by 
so-called natural drying in the flake 
yards, but this moisture content is too 
high for ultimate safety against spoil- 
age in tight packages in warm climate. 
Experience has shown that a moderate 
amount of artificial drying to further 
reduce the moisture content from 60 or 
more percent to 43 percent is necessary 
for freedom from possible deteriora- 
tion under all conditions. Prior to 
1943, the Gorton-Pew Fisheries Co. 
had used a cabinet dryer to achieve this 
margin of safety. This was a slow 


() = of the early applications of 





Infra-Red DEHYDRATION 

























THE LAMPS HEAT the product as it passes under them on a wire cloth 
belt, and unheated air is blown through the product from underneath to 
cool the fish and carry off the moisture. Not shown are three electric 
fans which supply additional cooling and drying effect as the conveyor 
travels beyond the last lamps. 


When Richard F. Fialho returned 
from a lighting conference he had the 
germ of the idea that was to speed up 
the drying operation and produce a 
better product. Drying is now contin- 
uous at the rate of 4,000 to 4,300 Ib. 
per 74 hours of actual operating time. 
Infra-red lamps in two banks of 112, 
each lamp drawing 250 watts, consume 
about 56,000 watts of power for the 
operation. 

As worked out in this plant, the in- 
fra-red rays heat the product from the 
top while fresh cold air is blown 
through it from the bottom as it travels 
in a fluffy layer about $-inch thick at six 
feet per minute. 








The conveyor belt is stainless steel 
wire cloth made by Cambridge Wire 
Cloth Co. Lamps are both General 
Electric and Westinghouse, of 250 
watts, installed in seven lamps per cir- 
cuit and 76 lamps per panel. Three 
100-ampere panels are required to 
handle the power load. The life of the 
infra-red lamps is about two years 
under this daily service. 

Although the dryer works satisfac- 
torily now, the company plans to install 
additional temperature control equip- 
ment to make it foolproof. In addition, 
an interlocking control system using 
equipment available at the plant is now 
being designed. 








3-Spreaders 





Le - “Screw type feed conveyor 





_ infrared lamps~--—--—~ = < 
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DIAGRAM OF THE INFRA-RED DRYER (elevation). The 
left, then come two spreaders and a group of 
ra-red lamps. In the second stage, the product is spread 


a is at the 
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out by revolving paddles, passes under the second group 
of lamps and then under three fans. Air is blown through 
the product from underneath the conveyor in both stages. 
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plating an agreement to install 

material and equipment, purchased 
and supplied by others, is confronted 
with two difficult problems: 


To electrical contractor contem- 


1. Establishing a reasonable cost for 
the labor and service. 

2. Establishing an equitable allow- 
ance for the gamble involved. 

Although such agreements are com- 
monly referred to as “labor only” con- 
tracts, there is much more than labor 
involved. In fact, there is no such a 
thing as a “labor only” job in the 
electrical contracting business. Elec- 
trical contracting is a service trade 
and along with the supply of labor 
must go the services and management. 
What the contractor really supplies is 
a complete installation service. The ex- 
pression “labor only” minimizes the 
value of these services. 
A buyer says he wants “labor only”, 






{TEMS OF EXPENSE 





INSTALLATION ONLY PROJECTS 
APPROX. OPERATING COSTS SHOWN FOR A $30,000. (COST-MAT. &LAB.) PROV. 





COLUMN No. 





What are your operating costs on so-called “labor-only” jobs? _ The 
accompanying discussion and chart, compiled from contractor 
experiences and reliable surveys by the Research Department of the 
Electrical Contractors Association of City of Chicago, gives the 
answer. Study it carefully. It will help you establish your “service 

charges” on a sound basis. 


but the following represents what he 
really expects to get: 


1. Service of mechanics. 
2. Tools furnished by the contrac- 
(Consumed and depreciated. ) 
3. Tools furnished by the mechanics. 
4. Cartage for tools and construction 
equipment. 
5. Field supervision. 
6. Construction engineering services. 
7. Construction and shop drawings. 
8. Storage facilities for material and 
equipment. 





*** CHART 1 











MATERIAL EXP. LABOR EXP LABOR L 


I-PRODUCTIVE ITEMS 


~THERE tS NO SUCH A THING AS A"!.ABOR ONLY JOB" 
IN THE ELECTRICAL CONTRACTING BUSINESS.— 





J\Z}3S\FIF E718 IWMI 


oe, 
10. 
11. 
12. 
13. 
14. 


coordinating all of the 


tions. 


Insurance. 
Inspection. 


Guarantee on work performed, 


Testing. 


Financing of the labor. 
Services of the contractor’s gen- 
eral office force and equipment, for 
accounting, time keeping, billing, ete, 
15. Administrative management for 


various fune- 


If apprehensive about the adverse 
conditions which will be encountered, 





NOT INCLUDED. 


NOTE: 
INSURANCES, TAXES, AND INSPECTION COSTS: 


Numbers in bircles 
are used in the 


Comparative Estimates 


. 
ELECTRICAL CONTRACTORG ASSN. 
OF CITY OF CHICAGO 
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P rojects 


. By J. Walter Collins 


and 


Ray W. Ashley 


Electrical Contractors Association 
of City of Chicago 


an estimate will best serve the contrac- 
tor’s purpose if allowances for costs 
incurred by such adversities are shown 
as a separate figure. The main esti- 
mate should be set up, based on favor- 
able working conditions, to establish 
a reasonable cost for the job. This is 
not easy, for an_ installation-only 
project. The time and care required 
to estimate such costs is greater than 
it would be if the contractor could 
select standard equipment, buy the 
requisite materials and place orders 
with firms that could be relied on to 
deliver materials when and as wanted. 
The difficulty involved, depends on the 
nature of the project and the complete- 
ness of the plans and specifications. 
Most contractors have experienced 
requests for a price on installations, 
where the information available and the 
job conditions were ‘such that an in- 
telligent estimate could not be prepared. 
If it is within the realm of possibility 
to make an estimate, the costs can be 
established in a manner outlined by the 
accompanying Chart 1. 


Equitable Allowance For Gambles 


In addition to the usual variables 

involved with the general run of work 
(complete installations, including ma- 
terial), on installation-only work the 
contractor must contend with two other 
Major gambles: 
_ 1, The ability of the owner’s organ- 
ation to procure the material and 
equipment, and the exercising of that 
ability in the best interest of the con- 
tractor, 

2. The ability of the vendors to de- 
liver the material and equipment and 
their willingness to cooperate. 

The experiences of many electrical 
contractors have greatly emphasized 
the hazards in connection with installa- 
tion-only contracts. Some sidestep 


[Continued on page 170] 
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CHART 2 
COMPARATIVE ESTIMATES 
1. CONTRACT FOR INSTALLATION ONLY 











(Material by Owner) LABOR 
Noosa Lae ime sda acw wae’ $12,000.00 
Allowance for Delays and Disruptions.............. 10%! 1,200.00 

IRs lv dnt a ans caw aen bee as $13,200.00 
Insurance and Association Dues.................... 13% 7716.00 
ee en ee ene 12%? 1,584.00 

$16,500.00 
Gen'l Overhead and Admin. Expense.............. 18% 2,970.00 
Material Service Expense 4.35% of 12,000.00 (2.90 x 1.5) 522.00 
$19,992.00 
RMN CEG ES... Be. SEBS was 10% 1,999. 
Gelli Pilot. ou.2s. 4... 5. . tkage dene Fic tenn $21,991.00 
See Toa FMAat Service Ep: and Labor Burden’ colama 6, Chast 1. (circled) 
8 See Gen'l Ovethead and Admin. Expense, Col, 6, Chart 1. ( 
2. COSTS TO OWNER — COMPLETE JOB 

(Owner's Material and Contractor's Labor) 

Base Material Cost (at contractor's price, though doubtful) $18,000.00 
Cost of Material not adapted to job 3% (generally higher) 540.00 
Tobgl MASS... .. ida cee weetseevesens $18,540.00 
LE Se bese ree 2% 370.00 

Cost of Purchasing and Handling... .. Mins sas 5% 927.00 

Total Cost of Material (Owner). ..............- $19,837.00 

Total Cost of Labor (Contract — Estimate 1.)..... 21,991.00 
CA) Total: Cast of fob... 2... 5 on ee les $41,828.00 

3. CONVENTIONAL CONTRACT 
(Material and Labor by Contractor) MATERIAL LABOR 
Material Costs................00000005 $1 — ae 
eo ee a es 2% 
Material Service Expense............ 1.54%! 71. ‘00 
$18,637.00 
Gen'l Overhead and Admin. Exp. . . .5.65%? 1,053.00 
$19 .00 
Return on Material................-. 5% Sen00 
Total Material (Costs and Return). . $20,674.00 
Labor Costs... cscs: . smeswcmecans ate ce. $1 yrs 00 
Insurance and Association Dues. i 2, 438 1,560.00 
eden Fai. . 6 i.Soe ee Ch iska Sous. 10% 1 ,200.00 
$14,760.00 
Gen'l Overhead and Admin. Expense. .15%* 2,214.00 
$16,974.00 
a errs ee 10% 1,697.00 
Total Labor (Costs and Return)......... $18,671.00 

Material and Return (above)....... $20,674.00 

Labor and Return................ $18,671.00 
(B) Selling Price................. ae $39,345.00 

1 From previous surveys, see Column 1, Table of Division of Operating Costs, page 25, Electrical 
Contracting, January, 1942. 
2Same reference as for Note 1, erveaeed ine, Sates Metetel Kentiag) 
® When contractor hes quae ok Sane Ne ie een eae In 1 it was 12%. 
4 Same reference as Note 1. (Overhead under Labor Supply) 








4. OWNER SAVES BY LETTING COMPLETE JOB ON CONTRACT 


From Estimates 2 and 3 we find the following costs: 
(A) Total Cost with owner supplying moteial tet 


C2 PRS. 155 ESS aa cee he ec aw a bees ce ebibet $41,828.00 
(B) Total cost with owner contracting complete job (material 

and labor) «3:0is}. Asian. boaqiuns.si.aveda wsvaslnd 2: $39,345.00 

Estimated Loss to owner... . 2... 2... cece ee eee cece $2,483.00 














speed hand tools at the North American Aviation, Inc., Dallas, Texas, plant. 





FIG. 1—HI-CYCLE GENERATORS are grouped on this balcony above 
a routing department at North American Aviation’s Texas plant. The 
250-cycle distribution board is on the balcony adjacent to the m-g sets. 
Generator board is at lower level for convenient paralleling of units if 
necessary. 


ITH the advent of the war, air- 

craft production was put on an 

assembly line, mass production 
basis. Aircraft manufacturers, in gen- 
eral, took a page from the experiences 
of the automotive industry. Hi-cycle 
electrical systems were installed to op- 
erate the high-speed hand tools re- 
quired to maintain peak production 
schedules. 

The power source for such a system 
at the Texas Division plant of North 
American Aviation, Inc., Dallas, is 
derived from a total of 16 vertical, 
belt-driven motor-generator sets (mo- 
tor mounted on top of generator to 
conserve floor space) installed through- 
out the fabricating and assembly areas, 
Each of these 20 kva. units (output 40 
amperes) converts the normal 440- 
volt, 3-phase, 60-cycle power to 350- 
volt, 3-phase, 250-cycle for distribution 
to the work stations. 

High speed routers and drills de- 
veloping 15,000 rpm. ; hi-cycle portable 
tools including drills, nut runners, 


FIG. 2—PARALLELING GENERATOR BOARD for the FIG. 3—COMBINATION CONTROL PANEL has motor- 
four m-g. sets on balcony above is equipped with lamp generator control and paralleling switches on upper half 
indicators for fuse trouble and a set of synchronizing and hi-cycle distribution switches on lower half. Note 
lamps in each switch for paralleling the individual sets bus trough arrangement for grouping of switches and 
on the 250-cycle bus. space for additional units. 
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HI-CYCLE SERVICE)! 


Groups of motor-generator sets provide the hi-cycle current to operate high: 
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srewdrivers of variable speeds, and 
miscellaneous hand routing and special 
tool design equipment, are all operated 
by the high frequency current produced 
by these sets. Normally located in mez- 
zanine areas to keep the assembly area 
free of obstructions, the sets are 
mounted in groups of two or more to 
assure power continuity should one unit 
fail and to insure ease of parelleling if 
necessary. 

Circuit control is provided by numer- 
ous switchboards located adjacent to 
the sets on the balcony areas and in 
some cases on the assembly floor. 
Some of the boards include the gen- 
erator paralleling equipment as well as 
the hi-cycle distribution switches; 
others contain only the paralleling 
switches. Fig. 2 is a close-up view of 
such a generator paralleling board con- 
trolling-four, balcony-mounted, motor- 
generator sets for high speed routers 
and drills as shown in Fig. 1. The 
three, 150-watt, incandescent lamps 
mounted in the wiring trough over 
each generator switch flash an indica- 
tion should a 30-ampere fuse be blown 
when the generators are paralleled. 
The three, 74 to 10-watt lamps mounted 
toeach switch are synchronizing lamps 
for parallel operation of the genera- 
tors—the switch being closed to throw 
the generator across the 250-cycle bus 
when the lamps ‘are out. Toggle 
switches above each paralleling switch 
start the motors of the m-g. sets. 

The sequence of operation for paral- 
Idling the generators is simple. All 
toggle switches are thrown on the 
“on” position. Switch No. 1 is then 
closed, throwing generator No. 1 on 
the 250-cycle bus. When the synchro- 
nizing lights of switch No. 2 are “out”, 
this ‘Switch is closed, throwing this 
ulit'across the bus; the same applies 
for the other units. To stop all units 
the procedure is reversed. 

A combination paralleling and dis- 
tribution board is shown in Fig. 3. The 
upper half of the panel controls the two 
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SCHEMATIC DIAGRAM 
HIGH FREQUENCY INSTALLATION 
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SYMBOLS 
S32 magnetic starters -/set heater coils for motor and 


/set for generator field 
20 kva be/t connected motor generator set 


3 pole fusible safety switch 575 v. 30 amp. type “C” 


5,000 ohm 25w. fixed wire wound resistor 


150 watt /20 volt mazda /amp 
7.6 or 10 watt /20 volt mazda lamp 


Fuse size as required by N.E.C. 


Note: Wire sizes per N.E.C. 








FIG. 4—SCHEMATIC DIAGRAM of typical combination control board 
for paralleling motor-generator sets and distribution of hi-cycle current 
to the various load centers in the plane fabrication and assembly areas. 





motor-generator sets. The 100 ampere 
switch in the center is on the 440-volt, 
60-cycle line and feeds two sets of 
magnetic starters on each side. Each 
set of starters have interlocked con- 
trols with a single “start-stop” push- 
button—one starter controlling the 
driving motor, the other being for the 
generator field. Between these starters 
and the main switch are the paralleling 
switches for the generators. The bot- 
tom half of the panel contains. seven, 
hand-operated, disconnect switches for 
250-cycle power distribution to specific 


plugs, work stations and trolley duct in 
the’ general assembly area. The 250- 
cycle equipment could be made auto- 
matic by using coils built for operation 
at that frequency. 

Maintenance of the hi-cycle. power 
service is no problem. Since it is seldom 
necessary to operate more than three 
of the units at the same time, servicing 
is simplified. A normal monthly mainte- 
nance check-up of all machinery and 
equipment is all that is necessary’ -to 
keep the high frequency installation in 
top-notch running condition. 
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Annual Wages Are 
An Economic Problem 


In this issue we present an article 
by M. H. Hedges, Research Director 
of the International Brotherhood of 
Electrical Workers, in which he pre- 
sents the case for the annual wage. 
Mr. Hedges presents a strong argu- 
ment. He is an able-writer. He is a 
gifted spokesman for the viewpoint of 
organized labor on a subject which is 
highly controversial, yet bears directly 
upon the future of the electrical con- 
struction industry. 

We present this article to arouse 
and stimulate thinking and discussion 
on this problem. It needs a wider 
forum. It needs the best minds that 
can be brought to bear. A sound and 
economic approach to the annual wage 
idea can come only through thorough 
understanding and careful exploration 
and experiment. 

Between the erratic and uncertain 
hourly pay, tied to all the risks of 
work schedules and weather, and the 
idea of a guaranteed annual wage is a 
vast area that waits to be explored. 
Somewhere in that area there is prob- 
ably a method that will give greater 
stability to the workers’ income and, at 
the same time, economically sound pro- 
ductive payroll practice for the em- 
ployer. 

There is much of Mr. Hedges’ argu- 
ment with which we cannot go along. 
Nevertheless, we feel that it ought to 
be frankly and fully presented. We 
hope it will stimulate comment. Your 
thoughts and opinions will be wel- 
comed, 


Automatic Lighting 
Control 


One of the most useful advances in 
comfortable living and working dur- 
ing the past 20 years has been the 
rapid growth of automatic heating con- 
trols. The heating problem, once a 
major winter chore, is almost forgotten 
in the efficient operation of automatic 
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thermostats controlling ample heating 
plants. We find it pleasant, comfortable 
and take it pretty much for granted. 
The chances are we don’t think much 
about it at all. 

The idea of automatic illumination 
control, however still seems almost 
fantastic. The rare installations of 
photo-electric switches to turn lights 
on at dusk are about the nearest we 
have come to practical applications. 
Yet with installations of lighting fix- 
tures designed for high seeing effi- 
ciency and a rapid growth in our use 
of artificial light, to supplement day- 
light, the eventual trend toward auto- 
matic operation of the lighting system 
is an obviously desirable development 
and one that is probably not far off. 


More New Construction 
Needed Now 


Events on the battle fronts point to 
an indefinite postponement of the day 
when we can return to the ways of 
peace. The war job will continue to 
take first place for a long time to come. 
And, until we can see the way clear 
to victory, no one wants it otherwise. 

It is evident, however, that in top 
planning we have merely halted the 
trends toward reconversion. Programs 
leading toward a resumption of civilian 
goods production and the relaxation of 
regulations have been stopped. Steps 
have been taken to prevent the flow 
of manpower to jobs outside of war 
production. 

These moves are, for the most part, 
negative at a time when there is every 
indication that we need an increase in 
war production well beyond our previ- 
ous programs. The reported critical 
shortages of war material may possi- 
bly be eased temporarily by stepping 
up worker productivity in existing 
plants. If victory were in sight, that 
would be the only sensible course. 

But there is a long war ahead. The 
construction capacity of the country 
lies idle. It could produce vast new 
production facilities in a short time. 


It could relocate industries crippled 
for want of manpower in areas where 
workers are available. It could produce 
the community facilities and housing 
which would immeasurably improve 
worker productivity and reduce turn. 
over caused by bad living conditions, 


A review of our war production | 


plant and the supporting community 
facilities with a view toward increasing 
production on a broad scale and raising 
the productivity per worker to a high 
standard of efficiency is needed now. 


Lighting Service 
A New Market 


Planned lighting service is a new 
market available for development to- 
day. Most of the commercial and in- 
dustrial fluorescent. lighting installa- 
tions of recent years are suffering from 
poor maintenance. The old practice of 
simply renewing lamps when they burn 
out is totally inadequate for moder 
fluorescent lighting systems. Cleaning 


and lamp replacement must be method- | 


ical if the light output is to be main- 
tained within a reasonable range of the 
design values. 

The electrical contractor who can 
set up a lighting maintenance service 
in his community is going to be well 
out in front when the way is cleared 
for new lighting sales. 


The Need 
For Know-How 


There is probably no field of electri- 
cal work where experience and know- 
how is as important as in industrial 
maintenance. The vagaries of elec- 
trical systems and apparatus are um 
predictable. The text books can go 
only so far. From there on the mainte- 
nance man is a combination diagnost- 
cian, trouble-shooter, engineer, wit 
jerker and genius pitting his wits 
against gremlins whose ways are 
strange and devilishly ingenious. 
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Take the arc-to-ground troubles of 
WLC in Readers Quiz this month. 
Sturdy busbars, seemingly remote from 
the whirl of activity below, go berserk. 
Without apparent cause or reason, 
there is a heavy arc to ground. What 
happened ? And out of the experience 
of others comes the answer—static with 
the power arc following the static 
spark. The cure is simple and inexpen- 
sive. Small resistors to ground prevent 
the building up of static charges. 

Such troubles are by no means 
limited to busbars. Many of the un- 
solved breakdowns in wiring systems 
and in electrical apparatus, especially 
around terminal connections, can prob- 
ably be credited to the same type of 
phenomenon. Wherever a static charge 
can accumulate and spark to ground 
followed by a destructive arc, the effect 
is similar to that of an insulation break- 
down. 

The maintenance know-how, the ex- 
perienced understanding of what can 
happen to electrical systems and the 
appropriate measures to take for pre- 
vention or cure is an essential in meet- 
ing and solving problems like the static 
breakdown. That is why maintenance 
work requires so much of it. And 
that is why skilled maintenance work is 
one of our most exacting and difficult 
fields. 


Joe Wants His 
Own Business 


Will returning servicemen start con- 
tracting firms of their own with funds 
borrowed under the @ I. Bill of 
Rights? Some. indications may be 
drawn from a survey made among the 
troops in this country and overseas by 
the Information and Education Divi- 
sion of the Army Service Forces. 

They report that one enlisted man 
out of every eight plans to operate a 
farm or his own business. Seven per- 
cent have definite plans for operating 
a business, for the most part relatively 
small enterprises.. And of those re- 
porting definite plans, six percent 
famed construction or contracting as 
their choice. 

While the percentages are small, a 
rough calculation brings out a figure of 
approximately 40,000 men who have 
already decided to operate their own 
enterprises in construction or contract- 
ing. And of these, we can assume a 
considerable number will choose the 
electrical field. 

The electrical contracting business 
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has never suffered notably from a lack 
of small firms. The “curbstoners” are 
legion. But he is characterized more 
by the way he conducts his business 
than by the size of his establishment. 
Small firms, modestly financed and in- 
telligently managed, handle a very large 
portion of peace time electrical work. 
With growing electrical utilization de- 
manding more wiring and more appara- 
tus, there will be even wider oppor- 
tunities for the small contractor after 
the war. And G. I. Joe, with his gov- 
ernment backed loan for a starter, 
ought to bring new ideas, initiative and 
activity into the business. 


They Want a 
Strong Code 


We asked a group of our readers last 
month to tell us. just what they thought 
were the important postwar problems 
of the industry. A number have al- 
ready replied. And the preliminary re- 
turns show a considerable percentage 
calling for a stronger Code made more 
strict and better enforced. While the 
number of returns is still too small to 
provide the basis for statistical analy- 
sis, they do indicate that, if you select 
any group of electrical men concerned 
with construction, installation or main- 
tenance, the chances are that most will 
want a strong Code. 

This is not unexpected. The wartime 
Code amendments have been accepted, 
with some reluctance, as a necessary 
sacrifice to the requirements of war. A 
speedy return to more normal safety 
standards as soon as possible is an ob- 
vious course. 

However, the comments with some 
returns indicate that electrical men are 
looking farther ahead. They see a 
growing industry with more wiring and 
more load. They foresee electrical sys- 
tems becoming more complex and the 
need for safe standards becoming more 


acute. 
The significance of such a reaction 


this year, while revisions to the Code 
are under consideration, is important. 
There is no tendency apparent to lower 
fhe bars even though war experience 
required many compromises with prac- 
tices that were previously considered 
the minimum for reasonable safety. 
With all the signs indicating a rapid 
expansion of the electrical industry 
after the war, there is more reason 
than ever before to build sensible and 
practical safety rules backed by strong 
enforcement in every community. 


Washington 
Notes 


> Drastic curbs on current activities in 
the direction of reconversion, strength- 

ening of “work or fight” manpower 
rules to hold older draft eligibles in 
war essential work, W. P. B. Chief 
Krug’s warning that: production pro- 
grams must continue on the basis that 
the end of hostilities in Europe are off 
in the indefinite and distant future, are 
ail evidence of a new temper in top 
Government circles. Recent military 
events, we are told, dash hopes of an 
early V-E Day. Tapered off produc- 
tion schedules are expected to be 
brought back and in many instances 
will exceed previous programs. 

> Discounting the inevitable extremes 
of optimism and pessimism that are 
always at their worst in Washington, 
the days ahead are expected to bring 
severe curbs on reconversion plans. 
Manpower rules will be tightened to 
shut off the flow of workers toward 
peacetime jobs. The national service 
act may be brought out again and urged 
upon Congress as the only solution to 
the urgent need for controls over man- 
power in war plants. 

> New construction plans include new 
tire making plants and expansion of 
existing facilities. A half billion dollar 
new plant program for mortar muni- 
tions is also on the way. Warehouses 
for surplus property display and stor- 
age until disposal are to be built by 
DPC at various points. 

> Further changes have been made in 
O.P.A. regulations permitting those 
operating under several regulations to 
chose only one. The regulations are 
General Max. MPR 165, MPR 136, 
MPR 251 and others. 

> A bill is expected to be introduced in 
Congress soon to authorize the Anti 
Trust Division to give advance opin- 
ions on whether proposed action of 
business men are in violation. Present 
informal opinion on proposed action 
provide no immunity from prosecution. 
> U. S. war expenditures were running 
at the rate of $273 millions a day, over 
$7 billion a month during November. 
From July 1, 1940 through November 
30, 1944, we spent $236,700,000,000. 

P Critical shortages still list manpower 
in first place, copper is again critical 
and castings still a bottleneck. Large 
stock piles of aluminum and magnesium 
are on hand. 

> Maverick of SWPC wants $500 mil- 
lion for small business reconversion 
loans. Eligible firms would be under 
$250,000 annual sales. 
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BRIEF ARTICLES about practical methods of installati ; 
electrical wiring and equipment and up-to-date estimating poe Pr 
tices. Readers are invited to contribute items from their experience to this 


department. 


All erticles used will be paid for. 


PRACTICAL METHODS 





FLOATING 
POWER HOUSE 


GENERATION 





The recent completion of a power 
barge, the “Electra,” for the U. S. 
Army Engineer Corps has caused elec- 
trical engineers to speculate on the 
potential postwar value of such mobile 
floating power plants for harbor and 
navigable river areas. Designed by the 
Army Engineers and built by General 
Engineering and Dry Dock Company, 
Alameda, California, this barge is 
capable of producing a power block of 
6000 kva., and can be towed to any 
desired waterfront area to meet emer- 
gency or supplemental power require- 
ments. 

As a postwar unit, similar plants 
could be employed in cities providing 
harbor facilities as disaster or stand- 
by power stations. Depending upon the 
production demands in any harbor, this 
same unit could be used to supply ad- 
ditional power when a large block of 
electricity is needed for construction, 
ship loading or unloading. Although it 
has been said that it might not be prac- 
tical to supply this power to shore 
transformers located more than a mile 
from the water’s edge, engineers say 
such a barge could assist in equalizing 
the load demand on the utility company 





BANK OF 750 KVA. GENERATING UNITS, which are diesel 
driven to provide block-power. Note each unit has an individual, 
direct-connected exciter, and note also thin rectangular duct for 


enclosing cables. 
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supplying the area, when necessary or 
as desired. 

The “Electra” has eight 750 kva., 
2400 volt, 3 phase, 60 cycles, 720 rpm., 
Westinghouse generators driven by di- 
rect-connected Winton diesels of 1300 
brake horsepower each. Power is fed 
through unit type switchgear, com- 
pletely enclosed, to an outdoor-type 
substation mounted on the stern of the 
barge. This substation comprises three 
2000 kva. oil-insulated self-cooled step- 
up transformers, from 2400 volts pri- 
mary to 12000 volts secondary, through 
a switch house of 100,000 kva. inter- 
rupting capacity. The 12000 volt power 
is transmitted from the outdoor switch 
house through a cable to the dredge or 
substation being fed by the barge. 

Auxiliary generators provide 240 
volts alternating current for lighting 
and power requirements aboard ship. 
The auxiliary units are also diesel. 

All generators, both main and auxili- 
ary, are equipped with individual, di- 
rect-connected exciters. 

The control room where the unit 
switchgear is installed is directly aft 
of the main generator room; the main 
power panel includes a separate con- 
trol for each generator with metering 
and switching equipment. Adjacent to 
the main panel is the ship panel for the 
metering and distribution of auxiliary 


240 volt power and lighting circuits. 


CABLE LUG 
DRILLING JIG 


TOOLS 





A turret-type drill jig has been de- 
signed by John Panella, of Marinship 


Corporation, Sausalito, California, for } 


use primarily in drilling cable lugs, 
but useful in many other drill-press 
operations. With this new jig it is no 
longer necessary to endure the hazards 
of using an ordinary bench vise and 
hand drill. The flanged faces of the 
jaws safely and securely hold the lug 
on the press table during the drilling 
operation. 

The jig is constructed on a channel- 
iron base and is shown in the accom- 
panying diagram and picture. The 
clamping jaws are bolted to the ends 
of two pivoted arms. The opposite 
ends are equipped with rollers which 
ride on an eccentric spreading-cam, 
The spreading-cam has a handle anda 
locking bolt so that after placing the 
lug between the flanged jaws, the cam 
is rotated, spreading the rollers apatt, 
tightly fastening the lug into place 
and is then locked in that position. 

The moving jaws on the pivoted 
arms are turret type with each having 
four separate faces making the jig 
adaptable for numerous drilling opera 
tions. Thus, in one position, the oper- 
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CONTROL ROOM directly aft of generating room. Main p 

panel on right is comprised of unit-type equipment, wit each 
generator controlled from an individual panel complete with 
metering and switchgear. Auxiliary 240 volt panel is on center left 
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Sylvania Launches Nationwide Poll 
On Postwar Lighting Preferences 


Interviews, 


Questionnaire Ads Will 


Study Wants of Illumination Users 


Survey Advertising 
“Doubles in Brass”’ 


To Stimulate Sales 


To learn what users want in lighting is the 
primary purpose of Sylvania’s big 1945 
advertising campaign in top consumer and 
business publications. But there’s another 
vitally important aspect to this campaign. 
Every advertisement in the series will 
stimulate new interest, making users more 
conscious of the advantages of the lighting 





hs look at that pile of sagiiihie 
ope one of them will carry the new 


Sylvania questionnaire campaign. 


they will soon be able to get, compared 
with what they have now. 


_ Brery ad, too, will build still broader 


tance for Sylvania products—still 
greater prestige and profit opportunities 
contractors who push the Sylvania 


lighting line. 





Taking a major step in its comprehensive program to maké postwar Sylvania 
Lighting easier and more profitable to sell, Sylvania Electric Products Inc. has 
launched a nationwide survey to determine the lighting needs and prefer- 
ences of industry, commerce, and the general public. Thousands of inter- 


CONTRACTORS ACCLAIM 
MAINTENANCE PLAN 


Electrical contractors are reacting enthu- 
siastically to the new opportunities for 
profitable business offered by the Sylvania- 
sponsored plan for fluorescent mainten- 
ance service. 

Under this plan, selected electrical con- 
tractors in every territory will furnish a 
complete maintenance service on a con- 
tract basis. Sylvania will provide technical 
assistance and business helps. 


SYLVESTER SURVEY 





**Pardon me, but do you plan to use 
fluorescent lighting in your business 
after the war?” 


SYLVANIA & ELECTRIC 





views will be conducted with the execu- 
tives of manufacturing plants and com- 





Here’s Betty Light proudly displaying 


the first consumer questionnaire ads. 


2 domestic consumers, to form 
me The second phase of the 
readers, among home-owners, and in 
in planning a postwar line with an assured 
for reports of the sur- 


mercial establishments, as well as with 
one of the two main phases of 
this intensive program. 

survey consists of a series of questionnaire 

advertisements that will reach millions of 

business and industry. 

This survey will help guide Sylvania 

market—and big profit oppor- 

tunities for contractors. Watch 

vey in future issues of 

Sytvania News. 


SYLVANIA ELECTRIC PRODUCTS INC., Salem, Massachusetts 


MAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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CABLE LUG JIG rests on drill press 
table which is grooved to hold the jig 
from turning. 









+ Spreading car 


-\ Locking bolt 





Turret- acting 
a , vise jaws 
Hut Flat gnarled 
WT Flanged 
~-“THorizontal pipe 
_-}-- Vertical pipe 

















PLAN DIAGRAM and perspective of 

jig for use in drilling cable lugs and 

for general-purpose drilling. Note each 

jaw has four faces for holding different 
shape material. 


ator has a set of horizontal pipe jaws, 
and in another he has a set of vertical 
pipe jaws. The third face makes a 
set of flat gnarled jaws while the fourth 
is flanged for drilling the lugs. 

The materials are ‘all standard metal 
shapes and wearing edges can be hard- 
ened after the required machining 
operations. The result will,be a gen- 
eral-purpose jig that can be used on 
the drill press table for many other 
uses in addition to drilling cable lugs. 
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ELECTRONIC DEVICES 


_ SPEED PRODUCTION 


INDUSTRIAL 





In a southern textile plant, the solu- 
tion to two vexing problems has been 
found in the application of electronic 
devices. The first was solved by photo- 
electric relays which, used to open 
doors automatically, saves time and, 
more important, helps maintain essen- 
tial temperature and humidity condi- 
tions in the weave shed. The second 
was in the plant’s opening room where 
an electronic time-delay relay is being 
used to shut down cotton feeding equip- 
ment for a selected period of time ir- 
respective of the operation of other de- 
vices. 

It is essential that the doors between 
the weave shed and the warp sizing 
room of this plant be closed as soon 
after opening as possible so as to main- 
tain the much higher humidity and tem- 
perature conditions within the weave 
shed. In the mill’s operations, trucks 
are constantly transporting reams of 
yarn between the two rooms. Also fin- 
ished rolls of cloth must be brought 
back through and delivered to the cloth 
inspection room. 

With ordinary doors opened man- 
ually, the humidity and temperature 
conditions were disturbed since the 
doors would remain open for a con- 
siderable length of time. In addition, 
manual operation meant that it was 
necessary for the truck operator or 
someone else to open the doors before 
the truck could pass through. 

Photoelectric relays installed at the 
approaches to the doors now auto- 
matically open the doors as the truck 
approaches and close them as soon as 
the truck has passed through. 

The electronic time-delay relay is 
applied in the opening room of the mill 
where cotton’ is removed from the or- 
iginal bale and then partially cleaned 
and fluffed up into a loose condition by 
special machinery. At times, the cotton 
being fed into this machinery accumu- 
lated to such an extent that it over- 
flowed from the bin onto the floor, 
making it necessary for someone to re- 
place it in the feeder hopper. 

To shut down the feeding machinery 
automatically, a mercury switch was 
applied which trips when the cotton in 
the bin reaches a predetermined level. 
This wasn’t the whole solution, how- 
ever, since at this level the continuously 
rotating cotton in the bin ‘was con- 
stantly tripping the switch. This meant 
repeated starting and stopping of the 
feeding machinery while the bin was 
full. 

Supplementing the mercury switch 
with a G-E electronic time-delay relay 
solved the problem. Once the mercury 


switch has initiated a shutdown periog 
the relay keeps the cotton feeding 
equipment inoperative for a preselecte4 
period of time, irrespective of the open- 
ing and closing of the mercury switch, 
After the time period has elapsed, the 
mercury switch again takes over t 
start the feeding equipment. 


PLANE PLANT USES 
PORTABLE BATTERY LIGHTS 


INDUSTRIAL 


Industrial engineers of the Texas 
Division of North American Aviation, 
Inc., at Dallas, have taken a standard 
commercial battery-light unit and uti- 
lized it as the plant’s second line of 





defense against power failure. These § 


emergency portable battery units have 
been installed in all vital spots through. 
out both Texas plants as well as in all 
electrical, hydraulic control and air. 
conditioning rooms. 

Each unit consists of a spotlight, a 
six-volt storage battery and a small 
copper sulphide rectifier -built into the 
unit to charge the battery. The recti- 
fier is fed by 110-volt current taken 
from special receptacles provided for 
this specific purpose. In addition to 
charging the batteries, this plant 110- 
volt supply also energizes a small hold- 
ing coil which keeps the light off norm- 
ally, but automatically turns it on when 
the power supply is interrupted. A tog- 
gle switch in the circuit permits open- 
ing the circuit in the event the emerg- 
ency light is not needed during a power 
supply failure. 

Three visible pilot balls, one to each 
cell of the six-volt battery, indicate the 
condition of the charge. If necessary, 
any overcharge can be easily dissipated 


PORTABLE BATTERY LIGHT units 
take over upon failure of emergency 
lighting system of North Amertcan Avia 


tion’s Texas plants. Here, electrician 

A, J. Swirezynski. illustrates the use of 4 

twin battery unit in the plant's powe 
house. 
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GREAT N EWS | SUPERIOR’S WELL KNOWN 


Model 710 | ; 
VOLT—OHM—MILLIAMMETER 


is now available for shipment within 10 days after 
receipt of order on priority of AA3 or better. 





Sensitivity— 
1,000 OHMS PER VOLT 
ON BOTH A.C. AND D.C.ll 


ssurese 


A.C. AND D.C. VOLTAGES 
UP TO— 
1500 VOLTS 


A.C. CURRENT UP TO— 
3 AMPERES 


D.C. CURRENT UP TO— 
30 AMPERES 


RESISTANCE UP TO— 
10 MEGOHMS 


ah eatures:— 


* Uses New 4!/,"" Square Rugged 0-400 Microampere Meter. 

* Direct Reading—All Calibrations Printed Directly on Meter Scale in Large Easy-to-Read Type. 
* Housed in Rugged Heavy Duty Portable Oak Cabinet. 

* Completely Self-Contained—No External Source of Current Required. 


Designed and perfected in wartime to meet the exacting re- plants engaged in the production of planes, ships, tanks, 
quirements of America’s War Producers for a dependable guns, efc.; also by various Army, Navy and other govern- 
volt-ohm-milliammeter, the Model 710 is being used by war ment agencies. 


Ss oh. pt 6 D.C. VOLTAGE RANGES (1000 OHMS PER VOLT) 
pect tcalions:— 0 to 15/60/150/300/600/1500 Volts. 


6 A.C. VOLTAGE RANGES (1000 OHMS PER VOLT) 
0 to 15/60/150/300/600/1500 Volts. 


7 D.C. CURRENT RANGES: 
0 to 3/15/60/150 Milliamperes _ 0 to 3/15/30 Amperes. 


A.C. CURRENT RANGE: 
0 to 3 Amperes. 


5 RESISTANCE RANGES: 
0 to 1,000/10,000/100,000 Ohms. 0 to | Megohm 0 to 10 Megohms. 


The MODEL 710 comes complete with cover, self-contained batteries, test leads and § 50 
instructions. Size 6" x 10" x 10". Net weight II pounds. Price.................. 


SUPERIOR INSTRUMENTS CO., Dept. EC. 


227 FULTON STREET NEW YORK 7, N. Y. 
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by merely burning the light from three 
to five minutes. When fully charged, 
the battery will furnish light for about 
4% hours. Although it is impossible 
to accurately estimate the life of a 
given battery, there are units two years 
old still in operation in both plants. 

These portable lighting units are 
actually a secondary precautionary 
measure—the plant-wide emergency 
lighting system powered by a gasoline 
driven generator taking over during a 
power failure. If, however, this sys- 
tem also encounters trouble, the emerg- 
ency battery lights are used. 


PROTECTED OPEN WIRING SOLVES 
HEAT DISSIPATION PROBLEM 


WIRING 





When the electric heat treating fur- 
naces were installed and connected at 
the Dodge-Chicago Plant, Division of 
Chrysler Corporation, where engines 
for the B-29 super bomber are made, 
heat dissipation from the conductors 
was carefully considered. Normally, 
the conductors to the control equip- 
ment would have been enclosed in a 
raceway of some type to enhance the 
appearance of the installation. How- 
ever, both steel and copper were highly 
critical and the smallest consumption of 
these metals within the limits of good 
engineering practices was the goal. 

Confining the conductors, from the 
600 amp., 440-volt, 2-pole contactors on 
the electric furnace control, in an en- 
closed raceway would have required the 


installation of larger copper than if 
open wiring were used. And the high 
ambient temperature of surroundings 
would also have added to the problem. 

The logical answer to the heat dis- 
sipation was the use of protected open 
wiring with the natural air circulation 
lending a helping hand. Based on the 
temperature requirements and_ the 
availability of cable sizes at the time, 
500 MCM Asbestos Type A insulated 
cables were used. The supporting angle 
iron rack for the contactors and-control 
equipment was equipped with adjust- 
able split porcelain insulators mounted 
to brackets on the vertical and hori- 
zontal members of the rack. These 
securely held the neatly formed cable 
runs. 

Careful workmanship on the part of 
the electrical contractors resulted in an 
installation that is neat in appearance, 
economical of material and satisfactory 
of operation. 


LEAD SHEATH CUTTER 


TOOLS 





The removal of lead sheath from 
electrical cable is very often a tedious 
and dangerous task especially when 
done with knife or hacksaw. There is 
danger not only of injury to the worker 
doing the stripping, but also to the 
cable if the knife or saw should slip 
through to the conductor insulation. 

P. J. Ashcroft, a marine electrician 
at the Marinship Corporation, Sausa- 
lito, California, has devised a simple 





ELECTRIC FURNACE CONTROL at Dodge-Chicago plant employs asbestos 
insulated, protected open wiring to conserve critical materials and solve beat 


dissipation problety 
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Carefully installed, it presents a neat appearance. 





OPEN WIRING AND WOODEN 
construction were employed to by-pass 
the critical material situation and to get 
into production at Bethlehem-Hingham 
shipyard in Boston. Note the fabricated 
junction box with drilled asbestos cover. 
Use of conduit was restricted to circuit 


drops. 





tool which quickly and safely removes 
the lead covering in much less time 
than by other methods, and at a cost 
of only about $1.00 for materials for 
the cutter. 

The device which is illustrated in the 
accompanying diagram consists of a C- 
clamp with a cutting roller in the sta- 
tionary jaw and with a diagonally 
grooved block acting as the movable 
jaw. The result is that when the block 








Perspective Inverted Plan 
Elevation 


PERSPECTIVE drawing shows the 
C-clamp with the diagonally-grooved 
moving jaw and cutting wheel. 


engages the lead-sheathed cable, the 
diagonal V-groove holds the cutting 
wheel at a skewed angle, so that as the 
clamp is rotated about the cable, the 
sheath is cut spirally. The lead caf 
then be quickly unwound to the desired 
length. 

The cutting wheel must be set into 
the stationary jaw to the correct depth 
so that the cutting edge protrudes only 
the thickness of the lead sheath to be 
cut. In this way, protection is affo 
against cutting through into the insula 
tion. 
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Performance Records | 
Prove Simplex-Tirex Quality 








1 Power Cond. 

2 Insulation 

3 Tape 

4 Ground Cond. 

5 Braid 

6 Filling 

7 Tape or Binders 


8 Inner Jacket 


9 Seine Twine 


10 Outer Jacket 





Simplex - Tirex Type G 





IN 

ASS 

get 

Am 

- If you could watch the mammoth shovel or dredge. 
ef. Type W-without ground wires. 

t . 2 e 
3. manufacture of TIREX Type G- with ground wires. Careful selection of materi- 


T SH-A - without ires *17. ° 
7a Cords and Cables, follow *ahiélding over ori conductor, 2 als, skilled workmanship, fre- 


" Type SH-B - without ground wires, i i 
ae them step by step, process shielding over cabled conductors. quent Inspections and tests, 


ost § by process through our plant, | Type SH-C - with ground wires,| these all lead up to a fin- 


shielding over cabled conductors. 


for # you would clearly understand Type SH-D - with ground wires, ished .product from which 

the | why they are so good. From eo ee _| it is reasonable to expect 

tz. 4 the small copper wires that make up the trouble-free service. 

- flexible conductor right through to the 

ok # smooth, tough, abrasion resistant rubber 
sheath, they are designed for hard service. 


Each is as good as we can make it and 











If you need an electric cord or cable 
where flexibility, electrical stability and ab- 
rasion resistance are important you can 

TIREX. Th isfact ice tha 

performance records furnish abundant ~— at isos pipmeg gah 

TIRE X rubber sheathed cords and cables 
evidence that there are none better. ‘ ; : 

E have rendered to mines, quarries, shipyards, 

A small TIREX cord for a portable railroads and industry of every sort during 

tool is made with the same care and_ the past twenty-five years is ample evidence 
precision as a TIREX cable for a_ that they will not let you down now. 





ng Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 





WIRES and CABLES 
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The General Cable Research Laboratory is by no means 
an end in itself. The great, new building, its facilities and 
scientific equipment are but an impressive and efficient 
tool in the hands of the men who are bringing into 
being this Company’s far-visioned industrial program. 

Here, pure and applied research go hand in hand 
with product development, to extend the use of elec- 
tricity more usefully to more and more people. The 
achievements now in the making and the achievements 
of tomorrow will complement the substantial advances 
already ‘‘on the record”’, by virtue of which General 
Cable has won and maintained its position in the in- 


dustry. Research is the spearhead of progress. 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 

















BAKING AND 
DRYING OVEN 


To meet the dimensional require- 
ments of large marine equipment, the 
Stark Electric’ Company of Baltimore, 
Maryland has provided larger facilities 
in their plant than is found in the usual 
motor repair shop. In addition to their 
immense bake-oven, the cleaning tank, 
stripping and burn-out furnace, and 
stock-room area are also of large pro- 
portion to adequately handle any job 
encountered. 

The baking oven inside dimensions 
are eight feet by eight feet by eight feet 
high. In order to obtain efficient oper- 
ation of such a large volume of oven 
space, it has been well insulated and 
sealed against heat-loss through care- 
ful initial design. The exterior shell 
consists of solid eight-inch brick walls, 
concrete floor and a five-inch rein- 
forced concrete ceiling. Three-inch 
compressed black rock-wool mono- 
block lines the entire interior with ‘the 
exception of the floor. 

To facilitate loading and unloading, 
the whole front wall is used for door- 
opening. The sliding door is eight by 
eight feet and slightly over three inches 
thick. The three inch rock-wool mono- 
block is enclosed in sheet metal and 
suitably reinforced by strip-steel and 
angle iron for mechanical strength. 





The door, which slides upward on ver- 
tical rails is heavily counter-weighted 
for easy operation. 

The 10 kw. resistance heating units 
are mounted about one and a half feet 
below the ceiling; one unit on each of 
the three inside walls. The three units 
are connected closed delta on the 220 
volt three phase shop power feeder. 
The pipe-and-condulet wiring is run 
exposed as shown in the accompanying 
photograph. 

Automatic thermal control is pro- 
vided by the usual thermocouple-mag- 
netic breaker arrangement switching 
the three delta connected units in one 
bank; that is, either full “on” or full 
“off”. Extremely good temperature 
regulation is obtained to meet the vari- 
ous baking and drying requirements 
and conditions. 


TEST LOAD 
WIRE MOUNTING 


For testing three-phase generators — 


up to 20 amperes, at 440 volts and also 
for d.c. generator tests, Kuchel & Siey- 
ers, San Francisco, use No. 13 Ni- 
chrome wire mounted overhead on the 
ceiling beams, using Transite supports, 
Connections are shown in the accom- 
panying diagram, there being 100 feet 
of the Nichrome wire per phase and the 
circuits are so arranged that they can 
be operated in series or parallel to the 
generator. Three-phase Y connection 
is made as shown by using an adjust- 
able clip-on jumper. 

@Bertain wires under load when the 
others are not will heat and expand 
enough to sag and touch other wires in 
the system if not supported. This is 


Located overhead on the beams on transite supports 
Up to 20 amp. load 


Asbestos string to hold curves apart when 


certain ones expand from hearty 
4 


‘Adj. clip-on jumper for 
3-phase Y connection 








Series or A * 








paralle/to 8B 








generator ¢ 


ALALR. 








fy" Weight 


/00 ft. No.13 Nichrome wire per phase 
NICHROME WIRE suspended overhead on Transite supports is handy test load. 


LARGE OVEN rated 30 kilowatts maintains operation at an efficient level 


thanks to eleven inches of insulation. 


Automatic temperature control pro- 


vides good regulation over the baking and drying range. 
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prevented by tying asbestos string to 
each wire and hanging a weight on the 
lower end. One or more of these 
separating devices may be used, de- 
pending upon the length of the circuits. 


POSITIVE AUTOMATIC 
COUNTER FOR COIL TURNS 


Pompey P. Scribante, owner of the 
Standard Electric & Engineering Co., 
San Francisco, laid awake nights 
thinking this one up. He wanted some 
kind of turn-counting device on his 
coil winder that would take care of 
itself, so to speak, so that if he were 


interrupted or called away from his 
work he could stop it and not have to © 


remember anything but go right ahead 
and take up where he left off. 


The schematic drawing pretty much 


tells the story. The whole thing is 


about 14 inches long. There is 4” 
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- FEATURES 

‘V~- 

li- 1, Totally Enclosed Cow!l-Cooled 

he type minimizes fire hazard, re- 

ts. sists corrosion. Protects against 

n- acid or alkali fumes, splashing 

et or dripping corrosive liquids, ee, eh 
he Oil peat steam, cor- oe 4 28 NU te ee ot 
in rosive gases, conducting dusts, 

1¢ metallic chips, lint, etc. 

mn 

t- 


Z. Fin Type single shell con- 
struction, with all surfaces ex- 
d posed and a readily removable 
fan shroud, gives non-clog ven- 
tilation. Easy to clean...foreign ee i 
matter passes over the surfaces SE 
of and not through the motor. 


3. Patented GROOVSEAL anti- SEALEOP OW ER ec0e Industry's 


friction bearings —no greasing 


needed for at least a year—mini- 

=cmicae sire | Most Trouble-Free Motor 
use of softer grease, for better : 
lubrication and longer bearing 







_ SEALEDPOWER (Cowl-Cooled) Motor * 
...for all polyphase alternating current — 
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09 ‘tongs — Dust-tight — Bb eCCaUuSEC .e- leading companies in the field, spe- 

cializes SOLELY in the design man- 

4 ufacture and application of elec- 
Perey You CAN DEPEND on a Crocker- tric power equipment. 


high grade insulating varnish 


Ti ane Senelinns pumaien adel Wheeler field engineer to recom- As power SPECIALISTS, Crocker- 
moisture from each individual mend the power equipment you Wheeler field engineers know the 
coil... makes windings a homo- need. Behind him is 56 years of our power needs of your industry—of 
: Btedeeure aa beeline company s unt ee of your particular production proc- 

Ms insu- : ‘ litt 
Chee continuous eveloping facilities : xperi- © 

lation life. Adherence of varnish d skill y lee i a — Call in one of = . “4 P 

Mibvents vibration of wires in- and skills exclusively in the power enced engineers for specific advice 

side or outside of slot. : field. on.motors, generators, control and 





Crocker-Wheeler, one of the couplings... no obligation. 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION | 
a AO I 


AMPERE. NEW JERSEY 


Branch Offices: BOSTON » BUFFALO « CHICAGO « CINCINNATI + CLEVELAND DETROIT ¢ NEW YORK ¢ PHILADELPHIA © PITTSBURGH ¢ SAN FRANCISCO * WASHINGTON » LOS ANGELES 
0. Q 


. x" 0 me ) ae P i oo , 4 eh 
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SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 
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/ Tripper sliding on red and held at any point by 
| sefscrew. When'engaged by traveler(right) © | 





HULLHORST 
UNDERCUTTER 





~ PORTABLE NO. 62 


@ Here is a lightweight—com- 
pact — handy — portable mica 
undercutter ideally suited for 
industrial maintenance men 
and motor repair shop crews. 


LIGHTWEIGHT—Weighs only 4 Ibs. 

COMPACT—Gets into smaller spaces 

CAPACITY—Undercuts commutators up 
to 30° diameter horizontal and up 
to 11°' diameter fiat. 

MOTOR—Light, powerful, ball-bearing 
equipped 

SMALL CUTTER—Allows smooth op- 
eration, gets closer to riser—lower 
cutting cost. 

BLOWER—Ample for blowing mica dust 
away for best visibility 

SIMPLICITY—Fewer than most 
undercutters—no flexible shafts to 
give trouble 


The price of the No. 62 Undercutter with 
110 Volt Universal motor includes carrying 
case, bar, screw driver and 20 Hullhorst 
High Speed Steel ('4'') Cutters—4 each 
of .015"', .020"', .030'', .035'', thickness or 
assorted as you want them—$37.50. Also 
furnished with 200 Volt Universal motor at 
slight increase in price. 


HULLHORST 
Mica Undercutter No. 10 


A compact, high production, undercutting 
machine, handling armatures up to 6!/," 
in dia. and shaffs up to 1734" long. Built 
specifically for manufacturers and large 
electrical service shops. 





V-Shape U-Shape 


HULLHORST 
HIGH SPEED STEEL 
COMMUTATOR SAWS 


An adequate supply of all important 
Standard sizes carried in stock. Specify 
Hullhorst for faster cutting—longer life— 
adapability to all types of Mica Under- 
cutters. In ordering give diameter, hole 
thickness and purpose for which intended. 
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Detail 


Chain drive from motor, !to/ reduction 
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sTraveler drive:!80° of 
circle threaded to engage H 





4‘ 
J ‘ 
/ ‘Traveler on 
i horizontal rod = 
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rive for traveler which 
engages thread of 
shatt (see detail) 


--Engages tripper 
“-Threaded drive shaft 


AUTOMATIC COUNTER trips switch as preset number of turns is wound, 


threaded shaft between « supports, 
chain driven from the winding motor 
on a one-to-one reduction, so that 
every revolution of the shaft repre- 
sents one turn on the coil. 

On a rod parallel to the shaft he 
mounted a slideable tripping device 
with set screw to hold it at any de- 
sired position. The tripper is a switch 
which opens the motor circuit. If he 
sets the tripper at any given number 
of turns, it automatically stops the 
motor at that point. 

On another parallel shaft runs a 
traveler, which is driven by a threaded 
member hinged to the main body of the 
traveler, so that it can be raised off 
from or dropped down on the drive 


shaft at will. The under side of this 
threaded member is cut with threads 
similar to those on the shaft, the 
threads being on the interior of a half 
cylinder. When the traveler reaches 
the tripper it throws the switch. 

If the number of turns required are 
greater than represented by the number 
of threads on the shaft, the stopper 
can be set so that the total number of 
turns required will be a multiple of the 
number set off, the traveler being 
simply lifted up and taken back to 
zero and started over that number of 
times. Or, if he is interrupted he can 
stop the motor, leave the traveler 
where it is and resume later without 
hesitation. 





“‘VARNISH-OPERATED”’ LIFT 
FOR DIPPING TANK 


A varnish dipping tank of unusual 
design is operated by the R. A. Reed 
Electric Co. of. Los Angeles. The 
tank is cylindrical and holds 600 gal- 
lons. It is installed with the top about 
six inches above floor level and adja- 


cent to the oven, so that the equipment 
to be dipped can be lifted onto the 
oven car by crane, run into the oven 
and preheated, run out of the tank and 
immersed, and then raised and drained 
before running back into the oven for 
baking. Not a hand need to be laid 
to it in the process. t 

The diagram shows the location of 
the lift in relation to the tank. It is 


HULLHORST 


MICRO TOOL CO. 





Division of 
TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. 
TOLEDO 6, OH!IO 





TANK WITH TABLE in raised position and piece of work on top of it ready 
to be immersed upon lowering of the plunger. 
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A BRAND NEW DEVELOPMENT | 













‘ads 

the THAT IS EFFECTIVE, EFFICIENT 
nal 7 

me AND ECONOMICAL 

‘al These Ohio tools are a recent de- 

ber velopment and are made of a material 

per which when properly applied will 
give commutators or rings a clean, 

ing polished surface. During normal operation under certain 

to conditions and often caused by improper brush applica- 


tion, a high resistance film forms on commutator and ring 
surfaces. This film is detrimental to the efficient operation 
out of motors and generators. Previous methods of removing 
this film leave a fuzzy, shredded surface which gives way 


to a glass-smooth polished surface with the Ohio tool. 
Remember when the commutator or ring surface is clean 
and smooth, the brushes perform better with less noise, 
contact drop is more uniformly distributed and sparking is 
reduced. There is a style and size for every purpose and 
for machines from flea to heavy duty horse power. Sold 
under guarantee of absolute satisfaction. 
ay CAN BE USED WHILE MACHINE 
IS IN OPERATION 
r Ohio Burnishing Tools can be used 
eee on a live machine because they are 


made of non-conductive materials. The illustra- 
tion at the left shows how simply they can be 
applied. Periodic application gives motors and 
generators longer and uninterrupted mileage. 
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Our Bulletin No. 1019 gives complete information. Write for it! 


THE OHIO CARBON COMPANY 


12508 BEREA KOAD 


CLEVELA We omy. 
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THAT SPECIAL 
HEATING PROBLEM 


Do you want to heat the cab of a traveling 
crane ... or an isolated watchman’s hut... 
or a corner in some loft? Do you want to 
“spot heat” a moving member in a special 
machine, or a plastic press, or a folding 
machine, a glue cooker or a shoe stitcher 
or a warming oven? Do you want heat 
that you can turn on and off at the touch 
of a button? Then you will be interested in 
Cutler-Hammer Electric Heat, tool of a thou- 
sand uses, capable of being shaped, applied 
and controlled in more ways than perhaps 
you ever thought possible. You may also be 
interested in the judgment of plant execu- 
tives and machine designers who know the 
importance of the correct, efficient and eco- 
nomica! solution of such heating problems. 
They have found that Cutler-Hammer's spe- 
cialized knowledge in this field, dating from 
1910, has been directly instrumental in 
securing to them the utmost advantages of 
the electric heating method. Why not write 
Cutler-Hammer today for details of Cutler- 
Hammer Electric Heat? CUTLER-HAMMER, 
Inc., 1306 St. Paul Ave., Milwaukee 1, Wis- 
consin. Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 





Engineering Excellence Finds its 
mm, Greatest Reward in the Respect 
wand Confidence of those it Serves 
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a standard Globe hydraulic type | 
ordinarily using compressed air 
oil to raise the plunger. When nem 
tiating with the manufacturer for gy 
chase of the lift, the Reed compan 
pointed out that the packing for %, 
plunger at the entrance to the tay 
would need to be perfectly tight af 
piston to prevent the entrance of 
oil into the varnish, which would om 
taminate it. Since this could nop 
guaranteed, Reed’s bought the 

anyway, and operated it with vagnig 
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Varnish 
600-gal/. x ers 
cylindrical 
tank 
Platform for 
motors 
--/0' piston 
Stee/ Ly 
liner------ if or plunger 
_-~Lock collar 
limiting 
Compressed upward 
air inlet sin moveniaal 
~Piston 
ss head 





Varnish----- 


SCHEMATIC DRAWING showing th 

arrangement whereby an automobile lift 

is used to raise and lower table wn 
varnish tank. 


Through a packed opening in th 
bottom of the tank passes the plunger 
of an automobile lift. A platform 
slightly smaller than the inner circum 
ference of the tank is mounted on the 
upper end. This platform is raise 
to the surface and the object.to hk 
dipped placed upon it. The plunger 
is then lowered until the object 
immersed. 


INGENIOUS 
SHOP AIDS 


R. E. Stormer of Stormer Electr 
Service in Muscatine, Iowa, has buil 
some ingenious shop equipment from 
discarded machinery. A barber chalf 
base with a circular platform bolted 
the top provides a winding stand whic 
may be rotated, raised and lowered # 
suit the convenience of the operatot. 
A winding machine was built from* 
separator base, geared with washilf 
machine gears and a standard adjist 
able winding head. The spool rack’ 
a piece of two inch pipe with tht 
eighths inch pipe cross arms set i! 
large truck brake drum for a base. — 
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@ For 25 years, manufacturers of RLM lighting units 
have worked together to give significance to their 
label. Much of this work was pioneering in fields of 
new design . . . its success is demonstrated by wide 
acceptance of lighting fixtures bearing the RLM label. 
The buyer now looks on this label as a symbol 
of lighting progress—one that symbolizes carefully 
engineered industrial fixtures. 


The buyer of fixtures bearing the RLM label knows 
that he is getting: 
%& Engineered Lighting 
%& Economy through More Light at No Extra Cost 
%& Low Maintenance Costs and Long Life 
RLM progress in the past year is demonstrated by 
the table of new and revised specifications listed at 
the left. These specifications, representing months of 
careful engineering study, research and tests, establish 
new, higher standards for RLM industrial fixtures. 
Copies may be secured from RLM manufacturers, or 
direct from the RLM Standards Institute. 


Write for Your Copies Today! 
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Shown here are some of the exacting labora- 
tory tests which Benjamin Explosion-Proof 
Lighting Equipment must pass... and do 
pass with flying colors! 

The dependability and safety of Benjamin 
Explosion-Proof equipment is to be found 
not only in the passing of these stringent 
laboratory tests but in the years of safe serv- 
ice it has rendered in thousands of installa- 
tions throughout Industry. 


In the solution of special lighting problems 
involving the use of this equipment, Ben- 








Severest lests Show How 
Benjamin Lyp/osion-Proof Fixtures 


° 
4 


ltrs against MES aad BLOSINS. 





Thirty ! Severe Spark Plug Tests Demonstrate How 
Benjamin Explosion-Proof Fixtures Contine Explosions te 
interior of Fixtures! 


In this test, a spark plug is used to create ignition of explosive 
mixtures within the fixture. THIRTY EXPLOSIONS are thus created 
at 380 lbs. per sq. in. pressure! Benjamin units withstand these ex- 
plosions. The fixture is neither destroyed nor damaged! There is no 
escape of flames or dangerously hot gases to the surrounding atmosphere, 











jamin’s experience and engineering recommen- 
dations are available to you without cost or 
obligation. Write for Free Data Bulletins con- 
taining detailed information concerning all 
of Benjamin’s hazardous location lighting 
units, all of which bear the label of the Un- 
derwriters’ Laboratories and conform with 
all requirements of the National Electrical 
Code. Address Benjamin Electric Mfg. Co., 
Dept. H, Des Plaines, Illinois. 


Flame Proof Joints 
All threaded and flanged joints in the 
fixture are made to a specified depth that 
positively insures against passage of flame. 





Approved by Underwriters’ Laboratories for use in Class I, 
Group D hazardous locations. Under labeled re-examination service 
units are taken from the production line and periodically checked by 
the Underwriters’ Laboratories to insure conformance to their rigid 
standards. 


FOR LIGHTING SUCH LOCATIONS AS.. 

Oil Refineries, Lacquer Spray Painting, Natural Gas Plants, 
Dry Cleaning Plants, Artificial) Leather Manufacturing, 
Paint and Varnish Works, Oil and Gas Wells, Pyroxylin 
Plastics, Moulding, Distilleries, Chemical Plants, Lino- 
leum and Oilcloth Manufacturing. Pipe Line Pumping 
Stations, and other locations where highly flammable gases, 
mixtures or other highly flammable substances are used, 
handled, or stored in other than their original containers. 




















Temperature Controlled. 


Every Benjamin Explosion-Proof fixture 
operates at a carefully controlled temperature that 
precludes any possibility of the fixture heat causing an 
explosion in the explosive atmosphere in which it is 
installed. 


EN// WARK 


DS MA Pnndenint 


Distributed Exclusively through Electrical Wholesalers 
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INDUSTRIAL ELECTRIFICATION 


ENGINEERING © INSTALLATION ¢ MAINTENANCE (aiRaianmeeeiemeeenmess 


Selection and Application of 








Synchronous Motors—Il 


General purpose and large high-speed synchronous motor charac- 
teristics can be used to advantage in many industrial applications 
where constant speed and better overall power-factor is desired. 


speed and low-speed synchronous 

motors has been established by the 
dectrical manufacturers at 500 rpm. 
That is, all motors whose synchronous 
speed is 500 rpm., or higher are in 
the high-speed group. This group is 
further divided into general purpose 
motors, which are those rated 200 hp. 
or less at unity power factor; or 150 
hp. or less at .80 power factor. Higher 
ratings fall into the large high-speed 
group. 

Certain standards have been estab- 
lished by the synchronous motor in- 
dustry and are the basis for motor 
design by all reputable manufacturers. 
Standard torques, for examples, are 
shown in Table I. Values as listed are 
recognized standards. As synchronous 
motors are oft-times custom built for 
their specific application, torques either 
higher or lower than those listed can 
be obtained. As the starting current 
intush is affected directly by the motor 
torques, special motor design pays 
good dividends in some instances. 


\: arbitrary division between high- 


Torque Versus Starting Current 


High-speed synchronous motors fre- 
quently have more than sufficient nor- 
mal starting and pull in torques for 
their Specific application. It is some- 
limes desirable to reduce these values 
reduce starting current. The use 
of single or double cage, special forms 
and slotting of the field poles, and the 
se of various alloy cage bars permit 
‘wide variation in the resistance and 
Meactance of the squirrel-cage starting 
winding, This, in combination with 
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By A. P. Burris, 
New York District Manager 
Electric Machinery Manufacturing Co. 


variations in reactance of the stator 
winding is used to get the best starting 
performance for each application. 

Where high starting torque and 
lower pull in torque is desired, a single 
cage high resistance winding would 
be used. Curves 1 of Fig. 1 illustrate 
the starting characteristics of a 600 
hp., -900 rpm., .80 power factor syn- 
chronous motor driving a hammer- 
mill for crushing limestones. 

Where starting torque requirements 
are low, and pull in torque high, as on 
a centrifugal pump drive, a high reac- 
tance, low resistance cage, together 
with a stator having a low reactance, 
are used. Curves 2 in Fig. 1 illustrate 


this example for a 400 hp., 1200 rpm., 
.80 power factor motor. 

On such drives as ball or tube mills, 
rubber mills, flour mill line shafts, or 
other high inertia loads, both high 
starting and high pull in torques are 
required. Here a double cage winding 
is generally used, of the type illustrated 
in Fig. 2. This results in a high sus- 
tained torque curve through the accel- 
erating period with a high torque ef- 
ficiency (high increment of torque per 
increment of kva.). In addition, it has 
the high thermal capacity necessary to 
withstand the heating during the rela- 
tively long acceleration period. 

The General Purpose Group is, as a 
rule, designed and manufactured in 
accordance with the standard torques 
established for the line, as these torques 
are sufficient for most applications. 





Rating 
Up to 200: HP) ab APs... cei... 


Up to 150 HP. at 80 P.F............. 


250-600. HP. at 1.0 PF... ....2..,... 
2002500" Fil. at OO POR. le cael. 
600 HP. and up, 1.0 P.F.............. 
600 HP. and up, .80 P.F.........0.... 





TABLE | 
GENERAL PURPOSE GROUP 


LARGE HIGH SPEED GROUP 


—_—, 


%o %o %o 
No.of Starting Pull-in —Pull-out 
Poles Torque Torque Torque 
4 110 110 150 
6-14 110 110 . 175 
4 125 125 200 
6-14 125 125 250 


4-14 110 110 150 
4-14 125 125 200 
4-14 85 85 150 
4-14 100 100 200 
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FIG. 1. Starting characteristics of a 600 
hp., 900 rpm., 80 percent p.f. synchron- 
ous motor driving a hammermill are 
shown by curve 1. Curve 2 shows the 
starting characteristics for a 400 bp. 
1200 rpm., 80 percent p. f. motor 
used for centrifugal pump drive. 


Thus the tendency is away from the 
custom building of these ratings for 
the particular drive on which the spe- 
cific motor will be used. The savings 
so made by the motor manufacturer 
are passed on to the purchaser in the 
form of lower prices. At the same time, 
the user receives the advantage of the 
synchronous motors better inherent op- 
erating characteristics on efficiency and 
power factor. 

With the inherent higher manufac- 
turing cost and selling price on the 
Large High Speed Group, each motor 
can carry an increased dollar cost for 
special engineering design. This per- 
mits detailed consideration to the users 
special problems’ on such points as 
torques, efficiencies, or starting cur- 
rent. Even though a motor price addi- 
tion results in some instances from 
such special features, a net reduction 
in cost may result when both initial 
costs and operating costs are consid- 
ered 

On a synchronous motor-generator 
set for example, the driven geferator 
does not carry load until it is running at 
its operating speed, or the driving mo- 
tors synchronous speed. Thus through 


the starting period, and while pulling 


into step, the driving. synchronous mo- 
tor need overcome only the inertia, 
windage, and friction of the moving 
parts in its acceleration. This means 
that an average starting and pull .in 
torque of 40 to 50 percent will suffice. 
Such torques may generally be obtained 
with a current inrush of 375 to 400 per- 
cent whereas standard torques of 110 
percent would result in starting cur- 
rents of 500 percent or more. 
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With public utilities generally limit- 
ing permissible values of current in- 
rush, the lower values might suc- 
cessfully be handled with full volt- 
age starting. The higher standard 
torques however, with their inherent 
higher inrush would probably require 
a current reducing type of starter such 
as part winding or reduced voltage, 
thereby materially increasing the first 
cost of the installation. 

The tabulation in Table II lists ap- 
proximate full voltage starting kva. of 
unity power factor high-speed synchro- 
nous motors. For 80 percent ‘power 





TABLE Il 


Percent 
Percent Torques Starting 
Starting Pull-In Pull-Out KVA. 

50 50 150-175 375-400 
50 75 150-175 400 
75 75 150-175 400 
75 110 150-175 500 
110 110 150-175 500 

125 110 200-250 550-600 
150 110 150-175 550 

175 110 200-250 600-650 





factor motors, the values will be 80- 
85 percent of those lists. The given 
values are not industry established 
standards but, instead, are merely ap- 
proximated values to show about what 
may be anticipated. 


Voltage and Frequency Variations 


During the war period, with. the 
scarcity that has existed in certain 
metals and alloys, design engineers 
have been handicapped in their selec- 
tion of materials. As a result, it has 
not been possible to work out designs 
in some cases to give the low starting 
kva. per increment of torque that had 
been obtained previously. 

Synchronous motors 


will operate 


under variations of voltage and _fre- 





FIG. 2. Double-cage winding is shown 

on a 300 hp., 1200 rpm., synchronous 

rotor. The motor is used to start and 

drive a high inertia load such as a line 

shaft, rubber mill or ball and tube mill * 
drive. 





quency, but not necessarily in ‘acgopg. 
ance with the standard performang 
guaranteed or established for operation 
at normal rating. For example, sie 
cessful operation can be obtained 

a variation in voltage of 10 percent 
above or below normal; or a variation 
in frequency of 5 percent above or be. 
low normal; or a variation in both 
where the sum of the two does not 
exceed 10 percent (provided the varia. 
tion in frequency dees not exceed 5 
percent) above or below normiab 
ing as stamped on the nameplate, 
lection of motor torques should take 
possible voltage variations into con. 
sideration to assure successful opera. 
tion. 


Frame Constructions 


High-speed synchronous motors may 
be obtained in several different types 
of frame constructions. The bracket 
bearing type, as illustrated in Fig, 3, 
is probably the most commonplace, 
Here the two end-bells or brackets sup. 
port the motor bearings. All of the 
general purpose group and many of 


oe 


FIG. 3. Bracket-bearing type synchronous 

motor used for direct connection 

belted service. Motor bearings are sup- 
ported by the end-bells. 


the smaller ratings in the large high 
speed group are generally built on this 
type frame. It is offered for direct 
connection to its load, or can include 
a sliding base for belted service. 

The packaged synchronous motor, i 
the bracket bearing type, has. found 
wide acceptance since it was first of 
fered several years ago. Fundamet- 
tally, the full voltage control for the 
synchronous motor consists of af 
equivalent line starter to be used for 4 
squirrel cage motor, plus the addition 
of field application equipment. The 
latter consists of a field contactor 
apply direct current excitation to the 
motor field, plus an actuating relay {0 
make it automatic. 

This field application equipment cal 
conveniently be mounted on the motor 
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FIG. 4. Packaged synchronous motor is 
complete unit in itself. Only external 
connections are the three a.c. leads 
from the linestarter. This motor is 
rated 75 hp., 1200 rpm. 


frame and all electrical connections be- 
tween the exciter and field control 
apparatus made at the motor manufac- 
turer's plant. Such a complete unit ar- 
rangement is referred to as a packaged 
synchronous motor, is included in the 
general purpose group, and is shown in 
Fig. 4. The cost of installation is ap- 
preciably reduced as only the three 
leads from the linestarter to the termi- 
nals of the synchronous machine must 
be connected. 


Large High-speed Motors 


In the larger horsepower: ratings of 
the high-speed group, the pedestal- 
bearing type of construction, as illus- 
trated in Fig. 5, is used. Generally of 
two bearing construction, its rugged 
pedestals and bearings are designed for 
the heavier loads imposed upon them 
because of the larger horsepowers. 

However both general types of con- 
struction can be altered to fit existing 
conditions and requirements. Single 
bearing motor construction, where half 
of the rotor weight is carried by the 
near bearing of the driven machine, 
may prove to be a factor in saving 
valuable installation space. Or on a 
centrifugal pump installation for exam- 
ple, the pump manufacturer often fur- 
nishes a common base under both the 
pump and motor. In such a case the 
Pedestal-bearing type of motor would 
be furnished without base, and* the 
motor bearing pedestals mounted di- 
rectly on the pump base extension. 
These, and other modifications, can be 
Meorporated into the design to make 
the resultant installation the one best 
adapted for the users requirements. 

Deep well pumps, requiring driving 
motors of 100 hp. up to approximately 
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500 hp. make a good synchronous 
motor application. This of course uses 
a vertical type motor. The weight and 
thrust load of the pump shaft and im- 
pellers is handled by a thrust bearing, 
usually incorporated in the pump. In 
such cases the motor-bearing supports 
only the thrust load imposed by the 
motor. Sometimes the total thrust load 
is carried by the motor bearing. With 
this arrangement the motor has a hol- 
low shaft with the pump shaft inside. 


By having, the pump and motor shafts. 


separate, the necessary adjustment of 
the pump shaft can be made without 
affecting the motor. 


Protective Enclosures 

_To assure the user of many years of 
trouble. free synchronous motor per- 
formance, it is important that proper 
consideration be given to protective 
motor construction features that the 
installation may warrant. Open-type 
is used on a majority of applications 
of course, but the more expensive pro- 
tective construction is often justified. 





FIG. 5. Pedestal-bearing type of con- 
struction is used in synchronous motors 
of the large high-speed group to meet 


requirements. of .. more. rugged 


Service. 


ibe 


Some of the types of motor location, 
and a suggested type of motor protec- 
tion are: 

1. Motor subject to dripping, spill- 
ing, or splashing liquids. Use a 
drip-proof' or a_ splash-proof 
motor. 

2. Motor subject to rapid clogging 

from excessive amount of dust, 

lint, shavings or other material. 

Use an enclosed self-ventilated 

motor, or enclosed separately- 

ventilated motor. 

3. Motor subject. to deterioration 
from abrasive or conducting dust, 
or corrosive fumes or spray. 

Use an enclosed self-ventilated 
motor, or an enclosed separately- 
ventilated motor, or a totally en- 
closed fan-cooled motor. 


4. Motor -operates in atmosphere 
containing explosive gases. 
Use enclosed collector rings, ven- 
tilated, or explosion-resisting, or 
an enclosed, sepurately-ventilated 
motor, or totally enclosed, fan- 
cooled, explosion-resisting motor. 

A drip-proof synchronous motor is 
a motor so protected by covers or 
hoods, that any particles falling on it 
at an angle of not greater than fifteen 
degrees are prevented from entering. 

The splash-proof synchronous motor 
(shown in Fig. 6) has enclosures, open 
at the bottom, and baffles within the 
enclosures so that particles coming at . 
the motor at an angle of not more than 
100 degrees from the vertical (ten de- 
grees below the horizontal) are pre- 
vented from entering. 

In an enclosed self-ventilated motor, 
the cooling air is circulated by fan 
blades which are part of the rotor, or 
by fans within the motor enclosure and 
keyed to the motor shaft. The cooling 
air may be taken from the motor room, 
through a filter which cleans it, or 
from an outside source of clean air. 
It may be exhausted from the motor 
into the motor room, or elsewhere 
through duct work. 

A similar arrangement of self-ven- 
tilated motor uses an air cooler, gen- 
erally located directly below the motor. 
The cooling air within the motor. is 
then not changed but is continually 
recirculated within the closed circuit 
formed by the motor, the cooler and a 
short duct work system. 

An enclosed separately-ventilated 
motor is similar to that described in 
the preceding paragraph except that 
the fan or blower is driven by a sep- 
arate motor. This permits the use of 
longer duct work and also allows air 
circulation when the synchronous 
motor is at a standstill. 

Where external conditions are too 
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FIG. 6. Splash-proof enclosure on a 

400 Ap., 1200 rpm., synchronous. motor 

io protect it against splashing liquid 
and particles. 
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FIG. 7. Totally enclosed fan-cooled 

synchronous motor rated 300 hp., 900 

rpm., driving a hammermill for crush- 
ing bauxite. 


severe for an open type motor, and 
where it is not practical to pipe clean 
air to an enclosed, self- or separately- 
ventilated motor, then a totally en- 
closed fan-cooled synchronous motor 
should be considered. The electrical 
and magnetic structure of the motor is 
totally enclosed. The air within the 
enclosure is continually recirculated to 
carry the heat to the motor casing from 
which it is removed by external fans. 
Such a motor is shown in Fig. 7. Its 
use has eliminated very long duct work 
that would have been required to fur- 
nish clean cooling air, plus the cost 
and maintenance of a filter, had a 
separately-ventilated motor been used. 

Totally enclosed, fan-cooled, explo- 
sion-resisting synchronous motors are 
often required to meet existing require- 
ments. Their frames are not neces- 
sarily gas tight but they are designed 
to withstand an internal explosion and 
to mot communicate an internal flame 
to the outside gases. 

Serious consideration should be 
given to protective enclosures for syn- 
chronous machines when such a unit 
is to be installed. A higher first cost 
may add many years of trouble-free 
service. 

On high speed synchronous motors, 
excitation is generally supplied by di- 
rect-connected exciters, individual 
motor-generator sets, top mounted V- 
belt driven exciters, or existing plant 
bus, with relative popularity being in 
the order named. e 

First cost not considered, the direct- 
connected exciter is definitely prefer- 
able on the majority of installations. 
It makes the unit complete and self- 
contained, and presents a minimum of 
installation and maintenance problems. 
At a synchronous speed of 720 rpm., 
the cost of a direct-connected exciter 
is approximately equal to that of a 
motor-generator set. Thus, at 900 
rpm., or higher, direct connected ex- 
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citers are used in most cases. Below 
that speed, the m-g set is generally the 
cheaper form of excitation between the 
two. 

At 514 and 600 rpm. synchronous 
speeds, the top mounted V-belt driven 
exciters have found favor. Such a 
type reduces the overall length of the 
motor slightly, and of course needs less 
floor space; but at the same time it 
introduces a maintenance item in the 


V-belt drive. 
Typical Applications 


In general, high speed synchronous 
motors can be designed and manufac- 
tured for most constant speed applica- 
tions. Suitable torques can be obtained, 
and even when these values are high, 
resulting in high starting-current in- 
rush, proper selection of control equip- 
ment will give increments of starting 
current within the limits of most power 
company requirements. The following 
typical examples illustrate the general 
factors affecting the desirability of cer- 
tain synchronous motor characteristics. 

Centrifugal pumps have for years 
been a popular synchronous motor ap- 
plication. In this type of load, the 
power required by a specific pump var- 
ies approximately as the cube of the 
speed. This means that the required 
starting or breakaway torque is low. 
At one time, common practice was to 
start a pump with the discharge valve 
closed. By this method, the water in 
the pump casing merely churned as the 
pump impeller began rotation. A start- 
ing torque of 30 percent and a pull in 
torque of 60 percent was ample under 
these conditions. .However, because of 
the motor design, a dip in the power 
supply voltage would drop the motor 
out of step and result in a stall. Con- 
trol equipment was then made available 
which would allow the motor to ride 
through the voltage dip and automati- 
cally re-synchronize, providing the 
motor had sufficient inherent torque to 
do this. It followed therefore that 
more and more engineers called for a 
pull-in torque of 100 percent plus. This 
not only permitted the motor to pull 
back into step after short voltage dips, 
but also allowed the pump to be started 
with its discharge valve opened. Thus 
full-automatic or remote control pump- 
ing plant operation with synchronous 
drive became accepted as a reliable and 
stable prime-mover. 

The amount of pull-in torque over 
100 percent. that should be specified, 
depends on possible variation in line 
voltage. As previously stated, the 
pull-in torque varies as the square of 
the voltage applied. Obviously, suffi- 





cient torque must be built into th 
motor to assure its bringing the pump 
up to synchronous speed even if the 
normal line voltage should not be (\uite 
up to full value. 

In many instances centrifugal pumps 
are in continuous service for months 
at a time. It follows that a gain jp 
efficiency, to reduce the kilowatt hours 
consumed, may have considerable yalye 
when figured over the expected life of 
the installation. Higher than normal 
efficiencies can be obtained, at increase 
motor costs. Where electrical energy 
rates are high, and the pump in fairly 
continuous operation, the possibilities 
of getting a good financial return on 
an extra investment in higher than nor. 
mal motor efficiencies should be in- 
vestigated. 

Earlier in this article, we discussed 
possible low torques and starting cur- 
rent on a synchronous motor drivinga 
generator. If continuity of service is 
an essential, with the motor riding 
through voltage dips, it should be real- 


ized that sufficient pull-in torque (over J 


100 percent) must be incorporated in 
the synchronous motor to permit it to 


‘re-synchronize while still driving its 


load. That is, the re-synchronization 
problem for a synchronous motor-gen- 
erator set is exactly the same as it is 
on a pump drive. 

The use of centrifugal compressors 
in the air conditioning field has be 
come wide spread in recent years. A 
1200 RPM synchronous motor, cot- 
nected to the higher speed compressor 
through a step up gear, is generally 
used. The required torques of this 
drive are very similar to the centrifugal 
pump application. 

In fact, a high percentage of high: 
speed synchronous motors drive cet 
trifugal machines, pumps, fans or blow- 
ers, or compressors. The first crude 
type of centrifugal pump built in the 
country was manufactured about 125 
years ago. As a centrifugal machine 
is inherently a high speed machine 
there was no suitable prime-movet 
available. Thus most development 
centrifugal pumps has been in the last 
30 or 35 years since the use of electri¢ 
motors has become commonplace. The 
synchronous motor filled a real need as 
the prime-mover for this field, in most 
of the larger installations where the 
horsepower required was appreciable. 

The necessity for purchasing a sy 
chronous motor is generally caused by 
a need for more water, more air, more 
refrigeration or more of some 
item. Because of this, the manufacturer 
of the driven machine is generally the 
prime contractor including his machine 
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Type RS Repulsion Start Induction 
Brush Lifting Single Phase Motor. 
Built in sizes 1/3 to 20 Horsepower 


Type SC Squirrel Cage Induction 
Three Phase Motor. 
Built in sizes 1/6 to 600 Horsepower 





Type DN Direct Current Motor 
Built in sizes 1/20 to 300 Horsepower 


tidy 





Type CSH Capacitor Start 
Induction Motor 
Built in sizes 1/20 to 20 Horsepower 
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«| You increase Customer Good-Will When You 


here’ s a complete line of Century | motors to meet 

every air conditioning application. There are 
many good reasons why Century motors are widely 
used throughout the air conditioning industry. Here 
are a few of them: close tolerances on all moving 
parts, freedom from electrical and mechanical vibra- 
tion, unique bearing bumpers’ that reduce chatter 
from V-belt irregularities. 





Century offers motors for these air conditioning 
applications — refrigeration compressors, unit heat- 
ers, blowers, pumps, stokers. 


These are the types from which 
you may choose: 


Single Phase Open Cushion Mounting 
Polyphase Totally Enclosed Rigid Mounting 
Direct Current Dust Proof 

Drip Proof 
Vertical Splash Proof Ball Bearing 
Horizontal Explosion Proof Sleeve Bearing 


Find out today how the smooth operation, protective 
insulation, rigid construction, and 








many other features work together 
to give your customers “more satis- 
faction through more comfortable 
air conditioning. Call in a Cen- 
tury engineer. : 








Offices and Stock Feints in Principal Cities 


_ CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 
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together with the motor and 
control in the one contract. ‘® 
This is probably a logical ap- 
proach, for if more water is 
needed, the pump manufac- 
turer must supply the facts on 
what can be obtained from cer- 
tain pumps. So it follows that 


Fs 


the motor must be fitted to the ~ 
requirements of the pump or = # 
compressor and not vice versa. | he 
As a result of this situation, 2 “ 
the ultimate user may be apt § 


ca 
o 


to put most consideration on 
the pump selection, ignoring 
to a large extent the selection 
of the motor and control. 2 
When it is realized that in a 
centrifugal pump and motor 
installation, for example, the re 
motor and control may cost . $0 
three or four times as much as 
the pump, one should be more 
inclined to give the electrical 
equipment the consideration it war- 
rants. Further, thorough engineering 
study of the electrical installation 
should always be given. Some of the 
reasons for this are indicated in the 
following experience. 

A large industrial plant recently pur- 
chased a centrifugal pump which re- 
quired a 400 hp., 1800 rpm. motor to 
drive it. Engineering consideration was 
given to the use of three different 
motors, first, the 80 percent leading 
power factor synchronous; second, a 
unity power factor synchronous; and 
third, a squirrel cage induction. 

The quotations of the motor manu- 
facturers revealed the folowing guar- 
antees: 


% Ful % Full 
Load Lo 
Effi- Power 
Motor ciency Factor 
.80 P.F. Synchronous 93.2 80 leading 
1.00 P.F. Synchronous 94.2 Unity 
Squirrel Cage 93.1 91 lagging 


All efficiencies were quoted on an 
overall, or input-output basis, and thus 
could be directly compared. To com- 
pare the actual results of the different 
guarantees, the following formulae 
were used: 


HP. X 0.746 
Efficiency 


Kilowatts 
Power Factor 





Motor kw. input = 





Motor kva. input = 


From these calculations, two sides of 
the familiar power triangle are ob- 
tained, permitting determination of the 
actual lagging or leading reactive kva. 
We have, therefore 





Reactive kva: = ¥(Total kva)? — (kw)* 
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FIG. 


motors can be approximated from curves above. 


LAGGING REACTIVE KVA 
REQUIRED AT ee LOAD 
BY 60-Cycle 
NORMAL TORQUE, NORMAL STARTING CURRENT 
SQUIRREL-CAGE INDUCTION MOTORS 


co 200 300 


400 500 
MOTOR HORSEPOWER 
8. Lagging reactive kva. of squirrel-cage 


For the 80 per 
motor we have, 


cent synchronous 


f 400 < 0.746 
Kw. input = ————— 320 kw. 
Kva. input = aren = 400 kva. 
.80 
Rkva. = V(400)? — (320)? = 240 kva. 


leading. 


For the 1.00 P.F. synchronous motor 
we have, 


400 X 0.746 


"949 = 317 kw. 


Kw. input = 

With 1.00 P.F., the kva. and kw. are 
numerically equal and consequently 
there is no reactive kva. 

For the squirrel cage motor we have, 


400 x 0.746 





Kw. input = O31 = 321 kw. 

Kva. input = ae = 353 kva. 

Rkva. = V(353)? — (321)? = 147 kva. 
lagging. 


The analysis of the motor manufac- 


turers’ guarantee therefore becomes: 
Kw. Reactive 
Motor Input Kva. 
80% P.F. Synchronous 320 240 leading 
1.00 P.F. Synchronous 317 0 
Squirrel cage 321 147 lagging 


The above figures show that the 
differences in kw. input was relatively 
small between the three types. This 
plant had a power factor condition that 
needed correction, and it was in this 
respect where the major difference re- 
sulted. The leading power factor syn- 
chronous machine had an advantage of 
387. reactive kva. over the induction 
type (the sum of 240 plus 147). 
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The motor to be installed had as ity 
source of energy, a 440 volt feede 
which was fairly well loaded because 
of the low overall power factor of the 
load connected to it. The installation 
of the 80 percent p.f. synchronous tna. 
chine helped compensate for some of 
the lagging reactive kva. The actual 
increase in current using the 80 per. 
cent p.f. motor obviated consideration 
of additional feeder capacity. The jp. 
duction motor, on the other hand, with 
its lagging rkva, would have increased 
the current on the feeder beyond its 
operating capacity. 

It was therefore determined that the 
leading power factor synchronous ma. 
chine, with its higher first cost, elim. 
nated the necessity of additional feed. 
ers, kept down the kilowatts consumed 
as losses in the feeder copper to a mini- 
mum, and gave an improvement in the 
plant power factor which was com- 
pensated for in the power company 
rate. The economics left no doubt as to 
the type of motor to be purchased. 

For similar analyses on the differ- 
ences in reactive kva. of squirrel cage 
motors as compared with 80 percent 
leading power factor synchronous ma- 
chines, there is a _ useful “rule of 
thumb.” 

The numerical value of the leading 
reactive kva. that will be furnished by 
an 80 percent power factor syn 
chronous motor, at full mechanical 
load, with full-load rated excitation, is 
approximately 60 percent of its horse 
power rating. The approximate lag- 
ging reactive kva. of cage motors can 
be read from the curves in Fig. 8. 

For the problem solved above by the 
use of the power triangle, the approxi- 
mate rule of thumb together with the 
induction motor curves check the re 
sults obtained and are useful for quick 
comparisons. On this specific problem, 
60 percent of 400 gives us the 240 lead- 
ing reactive kva. From Fig. 8, for the 
400 hp., 1800 rpm, rating, we obtain 
a value of 140 plus lagging rkva. 

Other applications’ for high speed 
synchronous motors involve, in the 
most part, high torque requiremenls 
due to heavy friction and high inertia 
loads. A motor connected through 
gears to a tube mill in a cement plant; 
through belts to a line shaft in‘a flour 
mill; through belts to a beater in 4 
paper mill; or through gears to a Bat 
bury Mixer i in a rubber mill, indicates 
several applications. 

The next article will discuss the 
application of low speed synchronols 
motors. The application of s 
ous motors running 450 rpm. or slower 
offers many advantages that cannot b 
obtained in any other type of motor. 
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=| YOU CAN SOLVE YOUR POWER 
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actual 
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at the 
IS Ma- 
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1. 
iffer- 
cage / 
rent | Wagner unit substations, consisting of transformers coupled to switch gear 
sma | having any desired combination of circuit-breakers, meters, etc., can be 
e of : supplied to meet any industrial load requirement. They can be installed 
& j indoors or outdoors, right at the load centers. 
ding By 
dby ey CONSIDER THESE ADVANTAGES 
Syn- | Simplified installation. Complete substation is shorter and smaller cables over a great part of 
nical shipped in one or more factory-assembled units, the distance the power must travel. 

: ! completely wired, ready for installation and final Low maintenance expense. The complete enclos- 
mn, & | nc ing of the buses and other equipment practically 
10rse | Improves performance of motors and lights. eliminates cleaning and dust problems and as- 

la | Inherent linedrop is avoided by eliminating long sures safety against contact with live parts. 

8 low-voltage feeders. Provides flexibility to meet future conditions. 
) Can ! Drawout Circuit-Breakers ane a ag in i Py ~ocavey eae Can aera bases without the use of 
R. | —one of the types furnished the transformer near the load allows the use o expensive fireproof vaults. 

; ¥i Drawout circuit-breakers, illustrated top left, are provided with a 
be | test position in which the main circuit-breaker terminals are isolated 
the | from the bus and feeder circuits. In this position the breaker-control 
> Te circuits are still connected, permitting test operation of the breaker. 
ick I Lower left is a rear view of the switch gear equipment; some of the 
lem, | panels on the switchboard have been removed to show bus bars, 
ead- \ connections, and equipment. Solid construction is used throughout. 
- the \ a 
145-1 
THESE BRANCHES ARE js UNIT SUBSTATIONS 
7 READY TO SERVE YOU are but one of several 
e 
ATLANTA * BOSTON * CHICAGO « CINCINNATI WAGNER i i ig 
ents CLEVELAND + DALLAS + DENVER * DETROIT » HOUSTON serving industry. 
rtia INDIANAPOLIS « KANSAS CITY * LOS ANGELES Other WAGNER PRODUCTS: 
MEMPHIS * MILWAUKEE * MINNEAPOLIS «= NEW YORK 
ugh OMAHA ¢ PHILADELPHIA * PITTSBURGH * PORTLAND AIR BRAKES 
nt: SALT LAKE CITY * SAN FRANCISCO + SEATTLE eis 
il ST. LOUIS * SYRACUSE * TULSA * WASHINGTON, D/C. BRAKE LINING 
ou Each of these offices is manned by trained field engineers. 









































HYDRAULIC BRAKES 


n a « They will gladly show you how you can economize on your 
| Switch Gear Equipment... Panel Mounted and Enclosed poner requibemants wil Wagner. Unk: Semmenton, . E 
an- INDUSTRIAL BRAKES 
aad , INDUSTRIAL 

‘ BRAKE CONTROLS 
: Wagner Electric Corporat | 
ous C d 100 TACHOGRAPH 
a CS PAARL ESEED re9 (Recording Speedometer) 
oo 6413 Plymouth Avenue, St. Louis 14, Mo., U. S.A. ELECTRIC MOTORS 
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ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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lnatiiniont Connections 


FREQUENCY METER 


Frequency meters are connected as are voltmeters (see 150 volts, a variable-voltage autotransformer or a potential i 
data sheet G-3). Built for use on 110/120 volt circuits, they ‘transformer should be used. Resistance multipliers must not” 
should not be used on voltages greater than 150 volts. Above be used. 7 








D.C. MEASUREMENTS 








AMMETER (Left) 














If one side of the line is grounded, am- 
meters should be connected to that side. 














Fig. 24 Ammeter 
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MILLIVOLTMETER (Right) 














Shunts are used with millivoltmeters to meas- 
ure large current values. If the instrument FIG. 25 Millivoltmeter and 
reads backwards, reverse the instrument leads. shunt for measuring current 
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Fig. 26 Voltmeter FIG. 27 Voltmeter and multiplier 





























VOLTMETER 


Always connect a voltmeter across the load—never in series. 
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Above: Shows how the long slim lamps provide maximum lengths of yninterrupted lines for continuous fixtures or cove lighting 


Right: These two sectional views ‘lustrate minimum 
space requirements of the G-E Slimline. Top view 
with standard G-E Mazda 


F lamps in the same shielding Second view shows 


two recessed panel sections 


compares the new lamps 




















ta wide ragge of attractive lighting 
new G-E Slimline lamps with 
space for accent lighting with 


Illustrations above and at left sugges 
effects made possible by combining the 
standard F lamps and utilizing ballast 


reflector spot lamps: 
























































Various combinations above indicate the extreme versatility in layout patterns 


for long lines of light afforded by the G-E Slimline 
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Comparative vie lnow the long slim lamps 


ws above show | 
permit! minimum dimensions for she 
or case tops- View at right above 
of light is facilitated for show wih 


if lighting, cornices, cOV' s 
demonstrates how contro! 
dows and displays: 


Above: Illustrates 
how the “*cystom” ? 
treatment of various G-E SLIMLINE M \ 

AZDA FL 
sized areas can be Nominal Length* = sag UORESCENT LA/APS 
achieved with ee 2 (inches) anya Length 
Slimline lamps 42 mp (lnches) 
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72 
96 


* Nominal le i outside diame pprox 
sockets. Wen series sockets are available. the TB le > outside 
increase in over-all length will be comedies. deere * i" amt sp ) 
: POX. 
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about a new and versatile lighting tool... 


RECENT announcement presented the latest achievement of General Electric’s 
lamp research—The new G-E SLIMLINE Mazda Fluorescent Lamps! These 

four long, slim G-E fluorescent lamps—up to eight feet in length—provide an 
extremely versatile and flexible light source for countless lighting applications. 


To keep the lighting industry fully informed on new light sources, to facilitate 
design and planning, and to meet the needs of expanding lighting markets . . . 
complete information on the G-E SLIMLINE has been presented below. Sug- 
gested ideas for new lighting installations are shown at left. 


UNIQUE FEATURES IMPROVED DESIGN 


1. Smaller diameter and — length for slim 1. Four different lengths— 42", 64”, 72” and 96" 
lines of light. —for general illumination, concealed lighting, and 


2. High degree of flexibility in brightness values all:cypes of special, applications. 


and lumen output is possible through operation of 
lamps over a variable range of wattages and current 
values —from 100 to 200 milliamperes. 


2. Single pin base makes possible a safe design of 
lamp and socket for multiple operation. 


3. Reduced cross-sectional area—approximately 
half the diameter of standard G-E Mazda F lamps. 


4. New cathode developed especially for G-E Slim- 
line Lamps results in long lamp life. 


) HIGHER EFFICIENCY 
AVAILABILITY 
1, Initial light output—average of 60 lumens per 


ange 1. Limited quantities of sample lamps inthe 42” 
2. For a given color, the longest lamp is 25% more and 64” lengths, white only are now available. 


3. Instant starting without starters. 
4. Operation singly, in multiple or in series. 


G-E Slinline Fluorescent lamps 


e Na cle ee elie ce Rel Ne Bekah Nee td 


efficient than any type or size of fluorescent lamps 
heretofore available from any source. 


3. Minimum dark space at the ends. 


Other sizes will be available later. 


2. Quantity production will proceed as soon as Ccon- 
ditions permit. 





* NEW G-E SLIMLINE PRICES JUST ANNOUNCED 
4216-$1.55; 6416-$1.75; 
7218-$2.00; 96T8-$2.70. 


These prices subject to taxes, 











G-‘E MAZDA LAMPS 





“The G-E Houseparty,” Monday through Friday 4:00 p. m. EWT, CBS. 
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GENERAL ecm 


Hear the G-F radio programs: “The G-E All-Girl Orchestra’, Sunday 10 p. m. EWT, NBC; “The World Today" news, Monday through Friday 6:45 p. m. EWT, CBS; 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers ang 
industrial electrical contractors out of their experience. For every que. 
tion and every answer published, we pay $5.00. ; 


EADER'S QUIZ 


Py 
aE 





BUS-DUCT FAULTS 


UESTION 156—We have a 

iors 500 feet long; that is 
metal case with busbar conductor 
inside, all sealed in and the case 
grounded. This developed a 
fault about two-thirds of the way 
from the supply end and burned 
off the whole busway. Now what 
caused this trouble? We believe 
it was something like a faulty in- 
sulator, loose connection, or a 
piece of loose metal in the busway 
that would cause a ground or 
short circuit. 

This busway is 400 ampere, 3 
phase, 480 volt. We were in- 
formed by an engineer that this 
was not uncommon and was prob- 
ably caused by static. His explan- 
ation was that the busbar became 
highly charged with static, 
jumped across the insulator to 
the grounded metal casing, and 
the 480 volt current followed 
the arc path to ground. There 
is a great deal of static near this 
busway. In an effort to stop this 
trouble, a high resistance leak 
was put on each busbar to ground 
of about 10 watts each. This is 
supposed to drain off any static 
that might otherwise accumulate. 
I would like very much to know 
if other ELECTRICAL CONTRACING 
readers” have had or heard of 
similar experiences and what 


was done to remedy the situa- 
tion.—W.L.C. 


Egerton 156—We had a similar 
experience in our plant, but the 
busway did not burn completely off. 
However, when switches were installed 
on our bus duct distribution system, 
the current would follow the are and 
throw the breaker out of service. This 
busway is 600 ampere 3 phase 480 
volt. It happened about five times. In 
an effort to stop the trouble, a high- 
resistance resistor was put on each 
busbar to ground of about 5 watts 
each. There is now a set of resistors 
at the end of each section of busway 
in the entire plant. .This..completely 
remedied our trouble-—R.D.R. 
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AY SWER 156—This has happened 
very frequently for us—some- 
times blowing the switches off the 
busway. 

It is caused by building up static 
electricity due to friction of machines, 
belts, etc., which charges the busbars 
in the busway until the insulation 
breaks down. 

A spark, due to static electric 
charge, will jump from one busbar to 
another or to ground, providing a 
path for the 480 volts to follow causing 
a short circuit. This will happen at the 
weakest place; or at a heavily loaded 
switch on the busway which may 
cause an arc when opened or closed, 
permitting the 480 volts to jump 
across. This may be taken care of by 
installing a 17,000 ohm, 10 watt re- 
sistor from each busbar to ground. 

Resistors for this purpose are made 
to fit in a 30 amp, 480 volt switch in 
place of the fuses —E.W.N. 


CURRENT 
MEASUREMENT 


UESTION 157—We have been 

O connecting up a 117-volt, a-c 
lighting switchboard and would 
like to know from where the am- 
meter reading for phase B is ob- 
tained. The connections at the 
busbars are like this: phase A 
has a current transformer for its 
ammeter reading, phase C has 
the same. But there are no trans- 
former connections that enable 
you to get a reading on phase B. 
Yet the selector switch om the 
front of the board selects a read- 
ing for each phase on the am- 
meter.—R.F.K. 


Ss 157—The secondaries 
of the two current transformers 
which you mention are connected up 
in open delta; that is to say, one end 
of each secondary winding is connected 
together and a wire from this junction 
is brought to your selector switch .to- 
gether with the wires from the open 


ends of the delta-connected second- 
aries. This now gives an opportunity 
to measure the currents in each of the 
three phases. Phase A will be read 
across the secondary of the current 
transformer in phase A wire; phase C 
will be read across the secondary 
of the current transformer in phase € 
wire; and phase B will be read acrogs 
the ends of the delta connected sec- 
ondaries.—W.B.M. 


gaan 157—The reason it is 
possible to read the current in 
phase B with current transformers in 
phases A and C only, is that these 
transformers are connected in open 
delta. By the use of a proper selector 
switch it is possible to connect an am- 
meter to measure the current in any 
one phase. 

Referring to the diagram, it can be 
seen that current transformers are con- 
nected in phases A and C and that 
they have a common connection which 
makes them open delta connected, It 
will be seen that with the selector 
switch as shown, the secondaries are 
short circuited which is the way they 
should be when not in use. When con- 
tact No. 1 is closed the ammeter is in 
series with the secondary of phase A 
thus measuring the current in that 
phase.: When contact No. 2 is: closed, 
the atnmeter is in series with the com- 
mon connection of the transformer 
secondaries, thus measuring the cuf- 
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rent in phase B. When contact No. 3 
is closed, the ammeter is in series with 
phase C, measuring the current in that 
phase.—P.N, 


ge sree 157—In a three-phase 
system, the current in any phase 
must always equal thé vectorial sum 
of the currents in the other two phases. 
To measure the current in phase}, 
both phase A and phase C are connected 


ft. 
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Ever since Steel and Tubes began 
producing a modern, light-weight, 
tigid steel raceway we have main- 
tained that the Electrical Whole- 
saler was absolutely necessary in 
the pattern of the electrical indus- 
try. That’s why Republic ELEC- 
TRUNITE E.M.T. always has been 
sold exclusively through electrical 
wholesalers. 


But skeptics said that he was merely 
amiddle man between the manufac- 
turer and the user—an unnecessary 
expense in the distribution of elec- 
trical supplies. 






LIGHT WEIGHT TH 
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The war has helped to change that 
conception. It has proved that effi- 
cient, rapid, economical distribu- 
tion would be impossible without 
the Electrical Wholesaler. 


He gathers supplies for you from 
manufacturers all over the nation. 
He anticipates what you will need 
during the next six months or a year. 
He holds all this material in stock 
for you—takes care of it without 
any obligation or extra expense to 
you. And then he delivers what you 
need when and where you need it. 


Just think what would happen if 


- 


NOW IT HAS BEEN 





..-that the Electrical Wholesaler is vitally essential to the Electrical Industry 


you didn’t have your Electrical 
Wholesaler. Think of the expense 
and headaches you’d have in trying 
to maintain a supply of everything 
that you might need. 


Keep in close touch with him. In 
this way he can anticipate your 
needs more accurately. And he can 
offer helpful suggestions and ad- 
vice that may prove extremely valu- 
able in making estimates and in 
keeping jobs moving on schedule. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION © CLEVELAND 8, OHIO 


Export Department: Chrysler Bldg., New York 17, N.Y. 


ELECTRUNITE E.M.T. 


REG. U. S. PAT. OFF. 










































CHECK THESE &tf2a 
b USES for BLACKHAWK 


PORTO-POWER 
PIPE BENDERS 


Porto-Power Pulls Shafts 
and Pulleys 


The same power unit furnished 
in the Blackhawk Bender licks 
these tough jobs easily. 


\ . 
Lift Heavy Machines 
Cumbersome machines raised 
from low of 3% in. to 8} in. 
height — speedily, safely with 
Porto-Power. 


Build Your Own Press 


Your Blackhawk Pipe Bender 

power unit can be used in a 

press. Free blueprints give you 
directions. 


All-Directional Handy Jack 


Porto- Power rams operate at 

any angle to do 1,001 tough 

jobs easily, safely and fast! Op- 

erator is always safely away 
from danger zone. 











GET all the usefulness out of your Black- 
hawk Porto-Power Pipe Bender! Sure, it 
bends pipe up to 4 in. Also, it can be re- 
moved from the bending frame to serveas 
a powerful jack—or with standard attach- 
ments to pull, push, spread, press, lift and 
lower — easily, accurately, safely and fast! 


Porto-Power is fast becoming indispens- 


able hydraulic service equipment in | 


maintenance and electrical work, produc- | rent in phase B.—B. F. T. 


tion plants, shipyards, construction com- 
panies and repair service organizations. 


If you have a Blackhawk Pipe Bender 
be sure you know a// its uses. If you’d 
like to have one, call your industrial sup- 
ply distributor or write Blackhawk for 
complete information on. Porto-Power 
in 7, 10, 20 and 50-ton capacities. 


BLACKHAWK 





E BLACKHAWK MFG. COMPANY 
Dept. P2015 Milwaukee 1, Wisconsin 


& Rush new Hydraulic Equipment - 
F 


Bulletin V-43 to us. 
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to. the.ammeter. The reading will be 
the value of the phase B current. 
The accompanying diagram shows 
the usual connections for an ammeter 
transfer switch for a two current- 
transformer installation for a three- 
phase system arranged to read the cur- 
rent in any of the three phases. The 
transfer switch incorporates contacts 
S1, S2, S3 and S4. To read phase A, 
contacts S2 and S3 are closed, thus 
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connecting transformer A to the am- 
meter and shorting transformer C. For 
phase C, likewise contacts S1 and S4 
are closed. Closing contacts S2 and 
S4 place the two current transformer 
secondary windings in parallel. The 
meter will read the yectorial sum 
of the two transformers, this being the 
current in phase B.—L.R.B. 


Ase 157—In any three 
phase, three wire circuit the cur- 
rent in any one wire is the vector sum 
of the current in the other two wires. 
A little reflection will show that this 
must be the case, since all the current 
going out from the generator in one 
wire must return through the other 
two. 

Since this is the case, the ammeter 
reading for phase B is obtained by con- 
necting in parallel the secondaries of 
the current transformers on phases A 
and C. The current passing through 
phase B ammeter is then the vector 
sum of the currents in phases A and 
C, hence the same as the actual cur- 


NSWER .157—At. any. point in 
an electrical circuit, the cur- 


rent into that point must equal the 
current leaving. In a three phase cir- 
cuit, the current in phase B can be de- 
rived from the measured values in the 
other two phases if magnitudes and 
angular displacements are known. 

Fig. 1 shows a vector diagram of a 
three phase circuit having balanced 
voltages; but unbalanced current and a 
different phase angle in each leg. (This 
diagram is based on the circuit shown 
in Fig, 2:) It will be noticed that the 
vector representing the current in 
phase B is equal and opposite to the 
sum of the vectors representing the 
current in phases A and C. 

For clarity,. three ammeters, are 
shown in Fig. 2. A study of the dia- 











PYLETS 


The improved 
conduit fittings 








Heavy duty malleable 


bodies, strong hubs with accu- 
rate tapered threads, ribbed side 
walls with a ground seat for 
covers, self-aligning covers, and 
rounded edges, are some of the 
features that distinguish Pylets 
—the improved conduit fittings 
for every application where de- 
pendable wiring equipment is 
needed. Pylet covers are self- 
aligning for easy installation, 
are dome shaped for extra 
strength, and provide a tight 
and secure gasket seal. Write for 
Pylet catalog with listings of all 


types. 
& 


THE PYLE-NATIONAL COMPAN! 


1344 N. Kostner Avenue, Chicago 51, Illino 
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Ie. “A name worth remembering” 








-FAIRBANKS-MORSE 


Fairbanks-Morse postwar products will serve you with 






the dependability the world has come to associate with 






our name. Designing and manufacturing skills will 






not have to be re-learned in our plants as we turn to 






civilian production, because as a part of our war job, 






we’ve continued to build and improve our peacetime 






Diesel engines, generators, motors, pumps, and scales. 







The New Fairbanks-Morse 
General-Purpose Motor 
Offers These Features: 









Copperspun Rotor — centrifugally 
cast, exclusive. 


Protected Frame — excludes solids 
and liquids. 


Optional Conduit Bex Assembly 
—conveniently adaptable. 


Cross-Flow Ventilation — assures 
uniform cooling. 


Ball Bearings — sealed in, protected. 
Rated 40° C.— continuous duty. | 


MOTORS 






Diesel Locomotives ¢ Diesel Engines 






Scales « Generators « Motors « Pumps 






Magnetos e Stokers « Railroad Motor 








Cars and Standpipes « Farm Equipment 


FAIRBANKS, MORSE & CO. 


CHICAGO 5, ILLINOIS 


Buy More War Bonds 
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gram will show that the middlé ie 


ment reads the vector sum of the othe 
> two. To understand the use of 9 
e one .ammeter. and a selector switg 


R. F. K. should trace the source of 
rent in any one of the ammeters show 
after the other two meters have beet 
short-circuited. : 
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This patented dieholder—with large opening below die for instant | cl 


clearance of turnings—is available for either the Nos. 2 or 3 BEAVER 
Drophead Ratchet Pipe Threaders. Eliminates torn threads due to 
chips packing in the die. 
























































Write for Catalog 44 | ‘ x eB F 
| \ i 3 
\ 7 
BEAVER PIPE TOOLS | ~ 
| ve 
\p - 
io 
144 DEEN AVENUE WARREN, OHIO | __Rottioo "| 
A 
Re : fF '\_ Load 
TS ee AU Sa er em Tells You H as 
OF THIS 
MONEY-MAKING /~ ~Rebuildi hk he fle 
Ammeters 
f Current 
h transformers 
Stop losing money on your repair jobs! “Tt Panes / a | Fig. 2 
This one handy volume gives you a | A ‘ : <2 winagee ' 
COMPLETE price list of new and rebuilt 4 Direction of current aah indicated m 
electric motors, starters, and controllers, | Fig. 2 to aid in visualizing the con 
rewinding, bearings, Seennecking sere } struction of Fig. 1. The double sub- 
ee, ond practically every + | script notation on Fig. 1 indicates the 


other electric motor repair job. Covers 
all sizes of A. C. and D.C. motors and 
generators from 1 6 to 200 h. p 


flow of current. For instance lw 
the current flowing from junetion A 
to junction B. ‘This assumption % 
made as a basis for convenient solte 
tion., Ip, would be Ixg reversed, or 


v oni 
Prices listed are based on actual cost U Meee A b 


° . Chie PAN IG 
records in repair shops and represent ~ HN gy toma 
a price that is fair to both you and % rd 
your customer. Be safe... be sure you're mT i ame other words, would indicate curret 


charging enough...get your copy right 
now! Send your order for this $7.50 
money-maker today! 


flow in the direction from B to A= 
L.E.B. 


Se: Pi pt boom 157The circuit oF 
INSULATION AND UIRES nections for measuring the a 
Leanna) rent under the conditions of the qué 
HW |; DSU & WIRES, INC. tion are made by means of a select! 
<_ 7 he Ot eeee ST. touls, MO switch designed for this purpose. 
resulting circuits of the different s 
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tings made by this selector switch are 
shown in the diagram. 

You will notice that the current 
transformer secondary windings are 
never opened. Phases A and C are 
wad through their respective current 
transformers. Phase B is read through 
hoth current transformers since the 
value of current in phase B is always 


hen NAA NAA ~ 












































a) v¥ 

C ae A eserlaty = Pedites or aA 
Selector (A) 
Aesition OFF Phase A PhaseB = Phase C 


equal to the vector sum of the values 
of current in phases A and C, Any 
change of current in phase B will re- 
suit in a change of current in one or 
both of the other phases, or vice versa. 
Consequently, two meters are sufh- 
cient for accurate measurement.— 
$.S.P. 


FAN DRIVE RATINGS 


UESTION 158. Here is a prob- 
()i- that came up the other day. 
I have a fan driven at 3600 rpm. 

_ by a 50 hp. motor direct con- 
nected to motor shaft. What hp. 
motor at 1800 synchronous speed 

will be required to drive this fan 

at 3600 rpm. using proper 


counter shaft and beiting to in- | 


crease the speed? 

Does the speed of driven or 
driving apparatus have anything 
to do with hp., rating of such 
equipment ?—S.M.K. 


NSWER 158. The rated speed 
of a motor and its rated horse- 
power are features built into the motor. 
A 50 hp. motor at 1800 rpm. has the 
same horsepower and will do the same 
amount of work as a 50 hp. motor at 
3600 rpm. 
The only extra loss you will en- 
counter will be due to the countershaft 
and belting. Why not eliminate the 


countershaft and use a simple 2 to 1. 


pulley ratio with V belts, being careful 
to have the small pulley large enough 
to. avoid slippage? 

With this arrangement, the extra 
loss will become a negligible factor 
and the 1800 rpm. motor will perform 
equally as well as the 3600 rpm. motor 


with perhaps a slight decrease in power 
factor —S.S.P. 


Answer 158. The horsepower 
for fans and blowers, if the area 
of the outlet remains unchanged, varies 
directly as the cube of the speed. 

In the first case the speed of the 
fan is 3600 rpm., direct connected to 
the 50 hp. motor shaft. Therefore, in 

ity with the mechanical law 








IS 
YOUR 
COPY 





@ Catalogues in constant use get dog-eared and 
illegible. Sometimes a few pages are missing... 
pages that might contain information of value to 
the users. Why not look at your copy of the Johnson 
Bronze Catalog No. 410. If it needs replacing . . . or 
if you can use another copy—then drop us a line. We 
will gladly send you a new copy—without obligation. 


JOHNSON 


SLEFVE BEARING 
490 S. MILL STREET 






BRONZE 


HFADQUARTERS 


NEW CASTLE, PA. 











®@ Arcing at contacts 
@ Wasted current 


@ Unnecessary shutdowns 
@ Night and holiday repairs 


End your troubles TODAY! Install KLIPLOKS every- 
where—on old and new clips. Be sure to say: “TRICO 


KLIPLOKS—nothing else will do.” 


FUSES - CLIPS - POWER 
Note how that jack-screw pressure literally bolts the fuse 
and clip together! 


KLIPLOKS ELIMINATE 


@ Destroying temperatures 
@ Burnt fuses and clips 


CLAMPS 


FOR FUSE CLIPS 


SAVE 
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TRICO FUSE PULLERS 





@ Every electrician should carry one. 
@ Hang one at every switchboard. 
@ Place one in each tool kit. 

@ Every fuse box should have one. 


They're cheap. insurance against urfneces- 
sary accidents. 





There's a size to fit both ferrule 
and knife blade types fuse clips 








TRICO FU 


Canad 


SE MFG. CO., Mil 


> SMITH LIMITE 
































Cross section Show- 
ing indentations. 
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TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight places. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 


(All B-M Fittings carry the Underwriters 
Seal of Approval) 


E-M:T-UP THE QUICK WAY 
Two Squeezes and its Set 








see srartctinne BY 


The M. Austin Co., pact. Til. 
Clayton Mark & Co., Evanston, Ill. 
Clifton Conduit Co., Jersey Cy., N. J. 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co. 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co., 

New Brunswick, N. J. 











Prompt Deliveries on Properly Rated Orders 


) BRIEGEL METHOD TOOL CO. + Galva, Ill. 











AVOID FLIMSY 
FASTENINGS 


In Masonry & Concrete 


TYPE 
“The LASTING 
FASTENING 


* You simply place in ila ft with solinn. tool 


and tighten. 


* Save iene: and effort. Assure a permanent work- 


manlike j 


* Precision” qhreaded rust and vibration een. 
900 aes in el ee diameters 6-32 to 
Available on Low Priority. 


Ask your Supplier or Write for Catalog 


910 in ¥," 


2961 Carroll Ave. 
Offices in Principal Cities 


FASTENING 
and HANGING 















WITH 





D.C. 


diams. in standard lengths 


THE PAINE CO. 
Chicago 12, Il. 
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SIMPLICITY PLUS! 
NEW NON-INDUCTIVE 


INDUSTRIAL PLANT 





Radically different, the new M. & W. Non- 
Inductive Cable Rack is designed for A.C. or 


systems. 
surrounded by metal eliminates any chance of 
inducted current in the rack. Impedance re- 
duced with cables mounted in delta formation. 
Rack of one-piece construction . . 
tion of cables made quick and easy through 
the use of split bearings. 


Send today for Bulletin C-S-51 ... 
these and other M. & W. items. 


Hook-Mountin 
pereenee. 


Gretna Clamps 


THE M. & W. ELECTRIC 


MANUFACTURING CO., INC. 
‘ EAST PALESTINE, OHIO 


CABLE RACK for 


WIRING 


Racked cables only partially 


- installa- 


describes 


Ey Bar-Type Cable Racks e 
and “Bull Dog’’ Conduit 
“pun Doe” Insulator Supports o 


















stated, the following proportion holds: 


S': HP, _ 3600° x 50 
S*, 3600° 
S: and S, = fan speeds 
HP, and HP, = fan Shaft-hors. 

powers 
If an 1800 rpm. motor were used}, 

drive the fan at 3600 rpm., a 2:1 raji 
drive is necessary but the horsepowe: 

required at the fan shaft remains f, 

same since the fan speed is unchanged 
However, a power loss is introduced 

due to the speed change transmisgign 
which adds to the power input, Hoy. 

ever, in this case it may be regarded a 

negligible for practical purposes. 


R.J.M. fi 
Ae 158. The power fe 
quired to drive a load, either 
direct drive or through counter shai 
or gears, is constant at any part of the 
drive. The torque, however, ig jp. 
versely proportional to the speed in 
different parts of the drive. The horg. 
power rating of the direct connects 
motor driving the fan is determined y 
the fan speed. When countershaft ani 
belting is used in the drive to ufilix 
an 1800 rpm. motor, the losses cat 
* by such auxiliary equipment must k 
added to the power required to drive 
the fan at 3600 rpm. 
If a 4-pole induction motor is use 
for the belt drive, the drop in fan speci 
* below 3600 rpm., due to the slip of the 
motor and drive with a 1 to 2 rati 
drive, may lower the fan output t 
such an extent as to compensate for tle 
added losses caused by the belt drive- 
R.G.C. 


PF Mebriakes 158. The hors 
requirements of the riven aia 
atus will remain the same as longa 
the driven apparatus is driven at th 
same speed: This is true regardless d 
the speed of the motor. If the spetl 
of the fan, however, is reduced, thet 
the horsepower requirements will & 
reduced. In calculating fan loads, tt 
horsepower requirements vary 4s tit 
cube of the speed. If the fan speedit 
reduced to 1800 rpm., then the sped! 
has been cut in half and the horsepowe 
required will be about one-eighth tit 
original 50 horsepower or, six 
one-quarter horsepower. 

But for a given fan speed, the hort 
power requirements of the motor 
be the same.—L.R.B. 


Fadil 158, The horsepower 
quired to drive a fan is very @ 
nitely governed by the fan 
There are certain’ fundamental law 
which .can be applied to all types 
fans in order to determine the effett® 
changes in operation. These laws# 
as follows: 

1. The air capacity varies dice 
as the fan speed. 





HP, = = 50 HP, 


Electrical Contracting, January “a 


coo) 


Electr 


ee Me ee lg a F 





“Power 
nS the 


ducer, 
Nission 


ded as 
oses.~ 


ef fe 
her by 
r shalt 
Of the 
eed in 
horse. 


ned by 


> drive 





> The pressure (static, velocity, 
and total) varies as the square of the 
fan speed. 

3, The power demand varies as the 
cube of the fan speed. 

Since there is to be no change in the 
speed of the fan itself, there will be no 
change in the horsepower of the driv- 
ing motor, whether it be 3600 rpm. or 
1800 rpm.—R.L.M. 


NSWER 158. If the fan requires 
50 hp. to drive it at 3600 rpm., 
using a 3600 rpm. motor, it will still 


require’50 hp. if driven at this speed ‘| 
when using a belted 1200 rpm. or 900 | 


rpm. or 600 rpm. motor or what have 

A slower speed motor will be 
physically larger requiring larger 
mounting base; also there will be some 
friction losses in the belt drive but 
these losses will be so small that they 
should not affect the size of the motor. 
Motors are usually underloaded rather 
than overloaded, and even if the fan 
actually requires full 50 hp. from the 
3600 rpm. motor, most standard open 
49° continuous rated motors have 
what is called a “service” factor of 
15 percent which means that when 
operated at their rated voltage and 
frequency they will carry 1.15 times 
their rated load with possible slight 
differences in efficiency and power 
factor from those at rated load.— 
RFE. 


UNSTABLE GENERATOR 
OPERATION 


UESTION 159—I was once 

QD sie on a boat to find out what 
the trouble was with a compound 
wound dynamo. This dynamo 
was running all right until it was 
stopped to make repairs on its 
prime mover. When the dyna- 
mo was again started up the 
voltage would build up all right, 
but when load was applied the 
voltage would collapse on the 
dynamo. 

The first thing I did was to 
reverse the series field, this did 
no good, so I connected it back 
the way it was at first, then re- 
versed the shunt field. When 
this was done, the voltage would 
not build up at all. So I con- 
nected it back the way it was in 
the beginning. Then I passed 
current from another machine 
through the shunt field coils. 












a) p= may be just as hard 
wera. (ie to get AFTER the War 


Don’t wait ! ! ! Many Su- 
perior customers are anticipat- 
ing and ordering now for post- 
victory use. Materials may be 
scarce then—and experienced labor, too—for quite 
a while. Without priorities and with wartime re- 
strictions still lingering, deliveries may be slow . . . 
Better place your orders right away. If special con- 
ditions call for special study on our part, all the 
more reason for moving fast. The Superior Research 
Department is very busy, but not too busy to investi- 
gate your needs thoroughly. Why not write now 





























oy SUPERIOR 


and give us time to do you a good job? 
Get our Bulletin “C” 


PEE. SUPERIOR 


BRUSHES 


9113 GEORGE AVE. 
CLEVELAND 5, OHIO 











This didn’t remedy it either. 
Next I shifted the brushes. This | 
had the effect of raising and low- | 
ering the voltage. By that timc | 
the boat was ready to sail and I | 
had. to. leave .the. job . without 
~~ finding the trouble. | 
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EFFICIENCY 
CABLE STRAIN-CLAMP 


. . « Stands Direct Pull of over 
: » 17,000 Ibs. before cable 
slips! 





Clamps available in three sizes for 
Cable diameters of 1/0 to 1,500,- 
000 cm. : 





By actual test, the EFFICIENCY Cable Strain 
Clamp will withstand a direct pull of over 
17,000 pounds without permitting the cable to 
slip. This powerful grip results from the 
EFFICIENCY Clamp's "H" design, incorpo- 
rating a high ridge across the center of the 
cable channel and a U-bolt at each end. 


Adaptability to all requirements is provided 
in the EFFICIENCY Clamp's alternate con- 
struction . . . which may be clevis or eye, 
according to your requirements... Both styles. 
are furnished for A.C. or D.C, ‘service. 


Write today. for your copy of EFFICIENCY 
Catalog No, 38A . . Contains complete 
construction and application data on all 
EFFICIENCY Devices. 












CARBON PRODUCTS, INC. 



































HI-LAG 


Keep Motors Humming 















KNIFE-BLADE ASSEMBLY 


For Low Contact Resistance 


Non Heating Wide Surface Areca 
and Quick Link Renewal 


100% Quality 
APPROVED. BY UNDERWRITERS 
WARE BROTHERS 


4410 W. Lake St. Chicago 24, Ill. 
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I would like to know if any of 
the readers of Evectricat Con- 
TRACTING have had similar trou- 
ble and if so how they remedied 
it?—H.J.A. 


NSWER 159—My similar exper- 
ience was with a light plant on 
a dredging barge. The operator as- 
sured me he was getting voltage at the 
generator terminals, but still his lights 
would not burn. I checked connec- 
tions, both internal and external. We 
started the machine, but the lights re- 
mained out. A lamp would not burn 
at the terminals, indicating no ter- 
minal voltage. By megger test I found 
it read zero to ground on the fields. 
The fields were removed and thor- 
oughly dried in a lamp oven which 
remedied the situation completely. I 
have found that machines on boats are 
subject to moisture such as splashing, 
spray or fog. When running, the wind- 
ings warm up considerably; during 
shutdown while cooling, the moisture 
is drawn into the windings unless they 
are kept well treated with a good 
moisture-proof insulating varnish.— 
W.R.E. 


NSWER 159—Shipboard instal- 

lations are notorious for damp- 

ness. The first thing we did in a sim- 

ilar experience was to measure the in- 

sulation resistance which proved fair. 

Next was to test shunt field resis- 
tance which proved fair. 

Next was to test series field resis- 
tance which showed normal. 

Then a check was made for loose 
and dirty connections. A_ soldered 
point was found between two shunt 
field coils which did not look right. 
After this was cleaned, resoldered and 
taped, the machine picked up the load 
without any trouble whatsoever. Ap- 
parently, the resistance of this joint 
was high enough to weaken the field to 
a point where it could not maintain 
voltage. —A.C.L. 


NSWER 159—Such a condition 
could exist under several condi- 
tions. For instance, a high resistance 
in the armature circuit such as a 60 
watt lamp in place of a fuse. This 
will show full voltage on the voltmeter 
but almost no voltage for a load of 
several kw. A weak field will also be- 
have the same way, and can be caused 
by bad field coils, a bad field rheostat, 
or bad field wiring —H.S. 


NSWER 159—You mention us- 
ing separate excitation and also 

the fact that the ship left port with 
this generator out of commission. This 
indicates that there was at least one 
more generator on board. The other 
generator (or generators) would most 
likely be compound wound. Your trou- 
ble seems to indicate disturbance of 





the compounding shunt, equalizer gop, 
nection, or both. When you endeay. 
ored to have the machine pick up jf, 
load, did you parallel it, or was it they 
the only one in use? In the forme 
case, check the two points mentione 
above; otherwise check armature iy. 
cuit for a weak connection by passing 
full load current through it from ap. 
other machine. It is possible that the 
connection would be good enough t 
show normal voltage on no-load py 
fail to carry full load—A.R.A. 





atid 


Can you ANSWER 
these QUESTIONS? 


QUESTION F7——We have a 100-kva die 
sel-generator delivering powet at 230) 
volts, 3-phase, 3-wire. Phase A feed 
motors of % to 5 hp., while phases B 
and C carry all the lighting and motors 
smaller than %4 hp. Average phase load 
are approximately balanced, but frequent 
starting of motors on phase A causes th 
generator to regulate badly, resulting in 
very ragged busbar voltages on all three 
phases. A vibrating-type generator volt- 
age regulator has been purchased. Tp 
what phase should the leads of. the con 
trolling coil be connected and is there 
any better method of loading which would 
help relieve my bad voltage condition?— 
E.O.L. 


QUESTION 67—The ammeter on ow 
switchboard is connected to only om 
phase of our three phase system. The 
meter is now in series with one of tht 
main overload relays 
nected to the two current transformers 

: on the main bus. How can we reconnect 
this meter to read the load on the othér 
two phases?—J.J.L. 


QUESTION Hi—a very sudden and heavy 


overload was placed on two of our over 
compounded motor generator sets operal- 
ing in parallel. The circuit breaker wetl 
out and the polarity of one generator rt 
versed as indicated on the switchboarl 
voltmeter. Why did the polarity revert 
and how can the: equipment be protected 
against a reversal of polarity? They att 
50 kw. machines and the individual break 
ers are set at 200 amperes with the mail 
breaker at 400 amperes.—L.A. 


QUESTION J]—wWe have installed in a 
Army Camp Laundry sixteen 1% hors 
power squirrel cage induction motots 
each of which is direct connected fo 
exhaust fan duty. The motors are 
volts, 3-phase, 60 cycle. They are si 
plied with 3-phase, 208 volts, 60 cycle cur 
rent. Will the supplied voltage damagt 
the motors and what effect will it hart 
on the slip and torque of the motof- 
G.R.G. 


PLEASE SEND IN 
YOUR ANSWERS BY FEBRUARY | 
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ne st — STREAMLINED CONSTRUCTION 
2nd — BUILT-IN MOTOR CONTROLS 


y one Machines are being streamlined. Designers of postwar equip- 
o appearance. Utility, alone, 


The fH ment are giving close attention f 


¥¢ tht BF is not enough! 
; Cot That's why so many postwar machines will be equipped with 


rmers veg . 

“built-in” controls. Starters, contactors, relays, and disconnect 
switches . . « arranged on panels to provide the correct sequence 
operation . - - will be mounted within machine bases OF columns. 


: Allen - Bradley standard units are ideal for built-in control 


heavy applications. They are compact, long lived, and trouble-free- 
rvice attention. See Sweet's 


The silver alloy contacts require nose 
1944 Product Design File (Section 3B1) for 24-page Allen- 
Bradley catalog or send for bulletins. 
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The double break, movable contacts of the A-B 
solenoid starter are mounted on an insulated cross- 








The simple OS eee ne Alles wae 


bar which is attached to the simple magnetic plunger. 


o CONTACT MAINTENANCE 


nted Allen-Bradley double break, silver 


shown above, is The rate need no cleaning, filing, or dressing, 
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The Amazing Success Story of Allen-Bradley Solenoid Starters 


can be told in 4 words: 


Every engineer knows...and every maintenance man 
agrees ...that the greatest simplicity in design is the best assur- 
ance of trouble-free starter operation. Less parts mean less trouble. 

Therefore, when a motor starting switch...like the Allen- 
Bradley solenoid starter...has only one moving part, it is not only 
the SIMPLEST but also the most trouble-free starter on the market. 

The widespread preference of machinery builders for Allen- 
Bradley solenoid controls accounts for the dominant position of the 
Allen-Bradley line in recent market surveys. Machinery builders 
understand the value of a simple design, especially in severe 
service ...so they specify Allen-Bradley solenoid control. 


Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 


SOLENOID MOTOR-YCONTROL 
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Estimating Branch 
cuit Wiring [FROM PAGE 58] 
is interesting to note that the labor 
uit B ooticabe to wire pulling for the a 
smates illustrated vary from 6.0 to 
® man-hours per 1000 feet of wire 4 P ‘@) R C E L A [ N 
Mg 12 being the size in each in- : 

. This is due to the variation of 2 

: between outlets in each job and ‘ E N PAN M E L E D 

number of conductors per conduit. “ 
im will note that while the average 
mber of wires per conduit in esti- 
te “B” was greater than in “A”, the 
iter distance between outlets in “BY 
quired a higher labor unit for wiring. 
though the distance between outlets 
§ practically the same in estimates 
and “C”, the smaller average num- 
f wires per conduit in “C” neces- 

‘Stated a larger labor unit. 

Now, let us assume that a “constant” 

‘Mit per 1000 feet of No. 12 wire was 

used—as is the practice of many esti- 

mators. Assuming this “constant” as 

75 man-hours per 1000 ft. for “short” 

pulls we have the following results: 

Estimate “A”—37.5 MH for pulling 

wire (30MH by using Table 1) ; 33.75 

MH for estimate “B” (31.5 MH from 

use of the Table 1); 4.5 MH for esti- 

mate “C” (4.8 MH by using Table 1). 

It is evident that the use of a constant 

value for all conditions may lead to 

over-shooting the true labor in some 

cases and falling short in others. 


Job Progress Check 


It is frequently desirable to check the 
progress of the job, from the stand- 
point of labor, after the “rough-in” 
work is completed. This means estimat- 
ing the amount of labor required to do 
the “trim” work, adding this to the 
labor already expended on the “rough- 
ing” and checking the total with the 
original estimated labor for the com- 
plete job. The estimating system pre- 
sented in this and previous articles 
makes no specific division between 
tough” and “trim” labor items at the Slide-grip hangar grooves for U-type hanger straps; 
time of the initial estimate. As men- permitting positioning of straps at almost any location 
tioned before some of the so-called ___ along entire length of hood. 

“tim” labor is included in the “con- Knockouts in end for either a pull-ewiteh or coming 
duit outlet” tables—such items as for continuous runs. 
splices, taps and connections to wiring 
devices, For that reason the attendant 

Table 2 is presented giving the “trim” 

labor for outlets. This is not to be used 

i making the original estimate. It 

should be employed only to make a 

quick check of the labor status of the 

project after “roughing-in” has been 

completed. The sample check estimate 


in Fig. 1 illustrates the use of this 
table, 


Knockouts for conduit mounting.¢-- 


Ears for chain suspension.- --~ ~ 
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COLD CATHODE 
IN A DRAFTING ROOM 


Cold cathode tubing is the newest 
light source employed in the relighting 
of the drafting room of the Empire 
Engineering Company in Detroit, 
Michigan. The existing lighting sys- 
tem, utilizing two-lamp, 40-watt, indus- 
trial type fluorescent fixtures suspended 
two feet from the 9-ft., 6-in. ceiling on 
a 6-ft. by 8-ft. spacing provided an 
intensity of 30 foot-candles over the 
tables .and an average of 18 foot- 
candles throughout the 42-ft. by 100 
ft. room. 

The new lighting, installed by 
Thomas A. Vanadia & Co., Detroit 
contractor, utilizes 6-ft. lengths of 18 
mm., 60 milliampere cold cathode tub- 
ing mounted exposed direct to the ceil- 
ing which is painted a flat white color. 
The tubes are installed in parallel lines 
on approximately 4-ft. centers to form 
a pattern of long “U” shaped lines of 
light. 

Current for the tubes is furnished by 
15,000-volt and 9,;000-volt transform- 
ers; the former serving 65-ft. sections 
of tubing, and the latter 38-ft. sections. 
Transformers are mounted adjacent to 
the ceiling on the sides of the exposed 
beams in the room. The lighting is 
controlled in sections by. wall-mounted 
toggle switches. 


The bare tubing of-this low bright- 


* MODERN LIGHTING 


ness light source does not appear to 
bother the draftsmen. The tubes are 
run at right angles to the length of 
the drafting tables so the engineers, 
when looking up, view the tubes along 
their length and not broadside. With 
an initial installed intensity of 30 foot- 
candles, the new ligiiting now provides 
an average maittained intensity of 26 
foot-candles of uniformly distributed 
illumination. ~ 


LIGHTING A 
PROPELLER TEST TUNNEL 


Every airplane engine plant is 
equipped with a “prop house”—a tun- 
nel in which engines are given a test 
with a propeller attached to the shaft. 
By doing this engineers are able to 
study the actions and reactions of the 
engine under various “prop” condi- 
tions. Actual performance specifica- 
tions can be checked and determined. 

The tunnel at Chrysler Corporation’s 
Dodge-Chicago plant, where engines 
for the B-29 super-bomber are manu- 
factured and tested, is 25-ft., 8-in. in 
diameter and more than 63 feet long. 
Lighting this area was somewhat of a 
problem... The greatest amount of light 
was needed at the point where the 
engine was. bolted to its supporting 





‘LOW BRIGHTNESS of the cold cathode light source permits this bare lamp 


installation in a drafting room without noticeable discomfort. 


Uniform average 


maintained intensity has been raised from 18 to 26 foot-candles. 
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LIGHT IS CONCENTRATED at the 


mounting for B-29 engines in this pro- — 


peller test house. Plush type incandescent 

units with special lenses provide 10 

foot-candles at the engine. Similar units 
light the rest of the tunnel. 


structure. A much smaller quantity of 
illumination was needed in the other 
sections of the tunnel. ; 

As installed by the electrical com 
tractors, the lighting system consists of 
24 flush incandescent units equipped 
with optical lenses designed to coopef- 
ate with the polished aluminum re 
flector behind the 300-watt medium 
base lamp in each fixture. Each unitis 
enclosed in 13{-in. square metal box 
which is 10%-in. deep. 

Since the greatest concentration of 
light is at the engine mounting, two 
circles of flush fixtures six feet apart 
(each with six units) were installed 
at this point (see diagram). The units 
directly in front of the engine are 
equipped with a 15 degree offset anda 
34-inch focus. All other units have 
no offset. Another circle of units 
(four fixtures). is located 15-ft., 9-in. 
behind the units immediately in back 
of the engine mounting. . Two other 
groups of units (four fixtures per 
group) are spaced respectively 11 feet 
and 41 feet ahead of the units imme- 
diately in front of the engine mounting, 

With this arrangement 10 foot 
candles of illumination is concentrated 
at the engine mounting. Engineefs 
thus have plenty of light all around 
the engine to facilitate mounting and 
unmounting the engine and propeller. 
Intensities in the rest of the tunnel area 
are sufficient for the task at hand. 

In the control and instrument room 


Electrical Contracting, January 1949 


Elect 













How this man 
helps you make a profit 


ts. 






No—he’s not on your payroll! But, he’s 
making money for you because he’s a booster ld 
for the quality that’s easy to see when it’s (i 

Day-Brite! 


Whenever you put a Day-Brite fixture on the 











On job, zt stays put! The question of light is set- 
s of tled for a long, long time — because every 
ped Day-Brite unit is known to combine the high- 
Der 






est degree of illumination effectiveness with 
mechanical design features that assure ease 
of installation, continuous trouble-free oper- 
ation and quick accessibility for occasional 
maintenance and service. 








t is 











ba 4 DAY-LINE, pictured above, is a heavy-duty industrial fixture, 
porcelain enameled steel reflectors, for unit or continuous-run 
Seownlind with Day-Brite ‘‘Ice-Tong’’ Hangers... Get Bulletin F-77 













Consult your nearest Day-Brite Engineering Representative 
Lits 
are 
la 
ive 
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LOOK FOR TMs Reg. U.S. and 
THIS LABEL Foreign Countries. 






ea : 5430 Bulwer Ave. St. Louis 7, Mo. 









@ Nationally distributed through all leading electrical supply houses 
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Hep del, 
GRIPON 


guard against 
Leis and theft / 


THE 
NEW 
LOXON 


No. 1427-A 


The McGILL LoXon 
Guard is your best as- 
surance for protection 
against breakage and 
theft because it locks 
on with a key! How- 
ever, where theft is a 
minor issue, the Gripon is fully as 
effective against breakage. The only 
difference in construction is that the 
key locking device on the LoXon is 
replaced by plain steel screws on 
the Gripon. New improvements 
-have recently been made on these 
two guards: 


Shape has been changed to con- 
form to new style lamps. 


Heavier wire is used —No. 14 
instead of No.:15. 


Both LoXon and Gripon are 
available with or without reflec- 
tors. 


There is NO increase in price — 
only increased value for the 
user! 


McGILL Products Can Be Secured 
from Your Electrical Wholesaler. 


MSGILL MANUFACTURING CO., Inc. 
Electrical Division, VALPARAISO, IND. 





~-5 500 -|watt —7 
/ incadescen? \ 
/ Flush | units 


Section A-A 


f 


CONTROL ROOM LIGHTING is similar to this found in the numerous test 4 
cells at the Dodge-Chicago plant. Flush incandescent units with prismatic lenses 
provide the necessary controlled lighting for easy reading of instrument dials. 


7 300~watt 
(| ineadescent \, 
/ y flush units i\, 
: 





Section B-B 
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_-7~ 500-watt units in 
< front of engine 
have a 1§° offset 
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of the propeller test.*house, units of 
similar design and construction are 
equipped with prismatic lenses. These 
units are located directly over the in- 
strument bench providing concentrated 
controlled illumination on the numer- 
ous dials. 


above the lighting units are arranged to 
light the engine mounting from above 





and below. 


a 
$2. /529"ta--wfe-6 sole t-nf/'an-tohe 
Angee ec 1 


As may be noted in the diagram 


A 


Plan View of Propeller Test House 


Note:~ All units have a 300-watt medium base 
lamp with a polished aluminum reflector 


LIGHTING LAYOUT for the propeller test house showing the location and 
spacing of the incandescent units. Note concentration of units at the engime 
mounting. 


RELIGHTING CLASSROOMS 
WITH COLD CATHODE 


The old 300-watt enclosing globe i 
candescent unit in the classroom of f 
Annunciation High School in Detrott 
Mich., is no more. In its place 18# 
system of exposed cold cathode tubing 
producing from 12 to 15 foot-candle 
of low glare, evenly distributed lighting 
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EASIER~ FASTER 


S INSTALL, CLEAN and SERVICE NEW 


SIMPLE COUPLING 
FOR CONTINUOUS ROW LIGHTING 


: EASY-FIT ACCESSORIES 
Mitchell design makes the difference! In a few seconds, FOR MOUNTING OR HANGING 


you can attach or release the reflector ... without use of 7 
tools. A quarter turn of Mitchell’s new aircraft-type 
“Instant-Latch” does the trick. 


Simplified channel design and easy-fit accessories 
provide for every method of mounting or hanging. New 
couplers quickly connect units in continuous rows. All 
removable parts of the fixture may readily be detached 
for service or replacement. 


All this makes the new MITCHELITE All-Steel Indus- 
trial Fluorescent Fixtures today’s outstanding value! 








Open-End type, with choice of Baked Enamel or Porcelain One-Piece Closed-End type, with choice of Baked Enamel 
Enamel, in 2-40, 3-40 and 100-watt models. (‘Instant- or Porcelain Enamel, in 2-40, 3-40 and 100-watt models. 
Start” available on 2-40 watt units. ) (“‘Instant-Start” available on 2-40 watt units. ) 


Get full details from your MITCHELL DISTRIBUTOR 
or write for Catalog No. 281. 


MITCHELL Wanafacturing Go. 


2525 Clybourn Avenue e Chicago 14, Illinois 
West Coast Factory & Sales Office: 1019 N. Madison Ave., Los Angeles 27, Cal. 
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RELIGHTED CLASSROOM now has approximately 15 foot-candles of evenly 

distributed, low-brightness lighting provided by parallel lines of cold cathode 

tubing. High voltage transformers are concealed above the ceiling or in 
cloak rooms. 


CORRIDORS are lighted in the same 

manner with double lines of cold cathode 

tubing providing continuity of light 
around corners and ells. 

The 20-ft. by 30-ft. classroom illus- 
trated was formerly illuminated by a 
single 300-watt, enclosing globe in- 
candescent unit providing inadequate 
and poorly distributed lighting. The 
new system, installed by Thomas A. 
Vanadia & Co., Detroit: contractor, 
consists of a series of parallel lines 
of 20 mm., 60 ma., cold cathode tubing 
mounted on approximately 4-ft. cen- 
ters on the 13-ft. ceiling to produce a 
long “U” shaped pattern of light lines. 
Tubing is in 6-ft. sections for easy 
replacement. 

Current for the tubes is supplied by 
15,000-volt transformers mounted above 
the ceilings at the back of the rooms, 
or mounted exposed on the ceilings of 
the cloak roonis. Control is by means 


108 


of a toggle switch at the door of each 
room). 

With the ceilings and upper walls 
of each room painted a flat white, this 
low-brightness light source provides 
an even distribution of illumination at 
desk level. Further reduction of glare 
is accomplished by installing the tubing 
parallel to the rows of desks so the 
students, if they are prone to do any 
ceiling gazing, will look along the 
length of the tubes rather than broad- 
side. No enclosing glass or control 
louvers are used. 


INDIRECT LIGHTING 
FOR DRUG STORE 


High quality illumination is a pro 
aid to retail merchandising. Sia 
display of goods, high-lighted by spy 
and local light permits the merchangiy 
to sell itself. Correct illumination, 
one of the most important tools 
marketing and the vast _ majority 
retailers will want modern lightingy 

- play an important role in their play 
modernizations when material agay 
becomes available for that purpo 

The Armstrong Cork Comp 
been currently offering model desig 
for various types of retail outlets, Oj 
of their recent proposals was thaty 
drug store, the design of whid 
been based upon a research pre 
conducted by the National Associaf 
of Retail Druggists. 

The indirect lighting tres 
achieves a smart, modern fie 
throughout the entire store area, a 
the general illumination is ‘supple 
mented by display lighting whid 
shows off merchandise to the greated 
advantage. 

The lamps producing the indired 
general illumination are concealel 
above a dropped, false half-ceiling, ani 
their rays are pleasingly reflected h 
the true ceiling. Shadows and glar 
are eliminated and the light is soft am 
diffused. It is pointed out that indired 
lighting—efficiently planned and it 
stalled—is an important factor int 
ducing lighting costs. 

Tubular lighting over shelves andi 
display cases, and spotlights for specid 
displays, are recommended as a mot 
effective way to feature merchandix 





DROPPED FALSE CEILING conceals light sources while true ceiling reflects 
a high quality and quantity of soft, well-diffused light. 
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Wherever utility, maintenance a 


amie = + + wens Eat 


nd appearance are of equal importance, Joleco 
Fluorescents are now providing steady, trouble-free, soft, non-glare light specifically 


engineered for greater productive efficiency in offices, factories and stores from coast to coast. 


Incorporating, among many exclusive features, these advancements—one-piece top and bottom 
plate construction for installation speed—easily removable reflector plates for simplicity of maintenance— 
scientific ventilation principle for maximum heat dissipation—Joleco offers the best in good lighting 
and improved design at the lowest total cost. 


Devoted only to war production for the past three years, Joleco engineers have 
contributed to and learned much about the science of light. Again Joleco 
is ready to offer architects, contractors, engineers and other interested 
executives its counsel and aid in solving their problems of low-cost, 


low-maintenance, “production-plus” illumination. 


Write freely and without obligation. 


The ultra-modern Shell 
Building in St. Lovis, only one of many in 
which Joleco Fluorescents are standard equipment 
throughout. 
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‘QUESTIONS ON TH 





POWER CABLE 
“Can 60 cycle power cable be 


( © run in the same conduit with 
a 25 cycle power cable?”—G.L.R. 


A Yes. 
* 


The National Electrical Code 
up to and including the 1937 Edition, 
prohibited, in Section 3013, the use of 
conductors of different systems in the 
same enclosure. 

This, however, was changed in the 
1940 Edition of the Code. We now find 
in the second sentence of, Section.3013 
that “conductors: of “light and power 
systems of 600 volts or less, may-occupy 


the same enclosure only if all conduc-’ 


tors are insulated for the maximum 
voltage of any conductor within the 
enclosure.” 

The prohibition against common oc- 
cupancy of enclosures still is restrained 
for putting signal or radio conductors 
in with light and power wires except 
for the few cases stated in the first 
sentence of section.3014 and also the 
installation of wires of over 600 volts 
in the same enclosure with wire of 
600 volts or less is still prohibited by 
the last sentence of 3013.—F.N.M.S. 


PORTABLE CORDS IN GARAGES 
QO “We. recently have become 

° involved in a dispute regard- 
ing type of connection for portable 
cords in garages. May the ordinary 
two prong connector be used on port- 
able lamp or appliance cords in garages 
when it is attached to female connec- 
tors pérnianently-attached to the build- 


ing structure at a height of at least four 
feet above the floor?”—F.B. 


A No, ordinary unpolarized two 
® prong male connectors cannot 
be used on portable cords in garages. 
Section 5107 of the N. E. Code reads 
as follows: “Cords used for the con- 
nection of portable appliances shall 
carry the male end of a polarity type 
pin-plug connector, or’ equivalent, the 
female end being of such design orso 
hung that the connector will break 
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Answered b 


F. N. M. SQUIRES 


Chief Inspector 


New York Board of Fire Underwriters 


New York, N. 


apart readily at any position of the 
cable.” This requirement is too seldom 
enforced in spite of the fact that com- 
pliance with it would lessen the hazard 
to life and property.—G.R. 


WIRING SHOWCASES 
“I recently issued a permit 


Q. f r.the wiring of several 
showcases and upon inspecting them 
found that they were wired with a 
thin wall tubing having «an: inside-di- 
ameter of approximately te inch. “In- 
asmuch as the Code states that 4 inch 


thin wall tubing shall be the minimum 


size used for ordinary work, 1s permis- 
sion granted to use the smaller race- 
ways on showcases?’”—A. P. 


A The showcases. should _ have 
e been rewired with 4 inch elec- 
trical metallic tubing as Section 3486 
of the N. E. Code reads as follows: 
“No tubing smaller than 4 inch, elec- 
trical trade size, shall be used except 
as provided for underplaster .exten- 
sions in Article 358 and for enclosing 
the leads of fractional-hp. motors as 
permitted in Section 4439.”—G.R. 


BOXES AT SWITCH POINTS 
“Are boxes (metal or other- 


( ° wise) required at switch points 
on an open wiring job?”—R.W.E. 


No, boxes are not required on 

@ open wiring on insulators. Our 

rule on this is Section 3014 which is 
under “Provisions Applying to All 
Wiring Installations’ (See heading 
preceding Section 3001). Section 3014 
states the various wiring methods with 
which boxes are required at switch, and 
other points inasmuch as.open wiring 
is not mentioned among. those listed, 
it is exempted from the general rule. 
Of course it would be necessary to 
use devices which would maintain the 
proper separation of wires from. each 
other and from surfaces wired over on 
this method of wiring. There ate de- 
vices approved for this use—F:N.M.S. 


N.Y. M. 


; GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureay 


and 
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PLUG-IN STRIP : 
INSTALLED IN PLASTER : 


; QO “Can the plug-in strip with ab 
tachment receptacle be installed 

in plaster finish so that the face com 

taining the receptacles will be flush 

with the plaster finish?”—M.S. . 


Yes, Section 2522 of the Coie 

e@ permits this use of a type of 
metal surface raceway wherein it states 
that metal surface raceway shall not be 
used concealed “except that the back 
and sides of multi-outlet assembly may 
be surrounded by the building finish,” 
This would permit the use of it in the 
‘plaster with onfy the face exposed or 
on top of the baseboard with the base- 
béard trim mounted just above it— 
F.N.M.S. Pd 
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SEWAGE DISPOSAL PLANT 
“What: type of electrical tt 


‘ ©  stallation should we specify 
for the proposed sewage disposal plant 
now. being planned for our town?’— 


L. A. 


All too often sewage disposal 
e plants are found wired with 
ordinary © equipment and materials 
which are bound to cause trouble 
within a comparatively short time be 
cause of either the corrosive of & 
plosive atmospheres usually found in 
most of the buildings of such plants. 
Digestor and sludge buildings afe 
likely to contain both corrosive and 
occasionally explosive 
The chemical change taking place 
gives off methane gas which under 
proper conditions may form explosive 
mixtures. Screen and grit buildings 
may contain corrosive atmosphere 
only. unless the. municipality in ques 
tion does not have proper control 
the disposal of waste flammable liquids 
or in those installations where sewage 
is delayed’ duting “transit long enough 
to~permit -decomposition. If possible 
the majority of contfol and all of the 
sefvice equipment should be located i 
a separate building or cut off roof 
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inneapolis, Minn, 


atmospheres. } 






































KEEPING electrical horsepower on the job 
+keeping manufacturing production up — 
and giving safe protection to electrical 
equipment without unnecessary shutdowns 
or damage are reasons for specifying and 
installing reliable fuses. 

Jeffetson-Union Renewal Links are of 
the multi-notched type, providing reliable 
Protection under normal and severe oper- 
ating conditions. The. notches in. the cen- 
ter of the: link localize the heat generated 
during Operation, producing lower tem- 
Peratures at the fuse terminals. When sub- 
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You Can Be Sure to Get Them 


jected to heavy overloads or short circuits, 
the multiple restricted portions of the link 
are fused and serve to break the arc in sev- 
eral places, thus a minimum amount of 
metal is volatilized and minimum internal 
pressure is generated within the fuse. The 
design of this link insures maximum per- 
formance and long-life for the fuse. 


Jefferson Renewable Fuses prevent rieed- 
less interruptions and guard against dam- 
age. When excessive overloads. require 
these fuses to open, they do it safely and 
reliably. Their rugged construction and 


simple design insure long years of service 
and easy renewal. JEFFERSON ELECTRIC 
CoMPANY, Bellwood (Suburb of Chicago), 
Illinois. In Canada: Canadian Jefferson Elec- 
tric Co., Ltd., 384 Pape Ave., Toronto, Ont. 


JEFFERSON 
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BUILDING 


CRESFLEX NON-METALLIC SHEATHED CABLE Sl SERVICE ENTRANCE CABLE . 





ARMORED CARLE 


@ IMPERIAL 
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NEOPRENE JACKETED 


_SYNTHOL 


BUILDING WIRE 


Insulated with a special thermo- 
plastic that is extremely resistant to 
@ moisture @ acids @ alkalies and 
oil @ inherently flame retarding @ 
high dielectric and mechanical! 
strength @ bright, permanent colors 
@ small diameter @ easy pulling @ 
free stripping 


SYNTHOL TYPE SNW 


is approved by Underwriters Labora- 
tories in sizes from #14 through 


.#4/0 A W G under section 3035 of 


the 1940 N. E. Code for use in race- 

way systems, such as: 

{a} Underground 

(b) In concrete slabs or other masonry 
in direct contact with the earth. 

(c) In wet locations 


(d) Where the condensation and ac- 
cumulation of moisture within the 
raceway is likely to occur. 


Available from your Electrical Wholesaler 


Write for Descriptive Folder 
on SYNTHOL Types SNW and SN 


CRESCENT 
WIRE and CABLE 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


PORTABLE 


TYPE SNW 
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CABLES 


ROERRER POWER CARLES © VARNISHED CAMERIC CABLES © 


e = Wet SE cdbions 
CRESCENT 


CHIE). DV ECU el 


anv 


AVMMNV 


Sov 


@ SUUIM TOHENAS © 


SSN EQOA 


@ SOHIVD 


CHIEN CUR AEES 


_ 1 Group D equipment and materia. 


GASVONM-adVia'1 


. it is advisable to contact your insper. 





@ Sw hav. 





Buildings containing corrosive atmos. 
pheres only should be wired with y, 
portight equipment and material and 
those areas or buildings subject to ex: 
plosive gas should be wired with Clas, 





G. R. 







EMERGENCY LIGHTING 


6} ~ “When installing emergency 
° lighting in a place of publi 
assembly, is it always permissible 
take that supply from the service con, 
ductors supplying the principal ligh. 
ing installation by making a conne. 
tion to that service on. the supply side 
of the service equipment?”—M,. §, 


No, that is not always possible 

e as the reliability of the ser. 

ice may be rightly questioned by the 
local inspection authorities. In all cases 






tor and obtain from him the method 
considered most practicable—G, R, 





TAPING OF UNINSULATED 
WIRE SPLICES 


6; In using non-metallic sheathed 
* cable having one suninsy 
lated or EI grounded conductor is 
it not necessary to tape joints, taps and 
terminal ends of grounded wire im ow- 
let boxes fitted with porcelain keyles 
receptacles in wiew of fact th 
grounded wire may make contact with 
ungrounded receptacle terminals?’— 
U.S.D. 


A In Section 4136 the Nationa 
e Electric Code states that “te 
joints shall be covered with an inst 
lation equal to that on the conductors’ 

Therefore the Code does not requift 
the use of both rubber and friction tap 
but the rule would be satisfied with 
the use of friction tape alone where tht 
grounded wire “without individual it 
sulation” (Interim amendment No. 4) 
or where the grounded wire of EI it 
sulation (Interim Amendment No. 8) 
was used. 

The writer feels that the use of frie 
tion tape alone is very poor practic 
and strongly recommends the use 
both rubber and friction tape although 
evidently the Code would require ofl) 
the friction tape. The point raised 
the inquirer over the possible conta 
of the splice with the ungroum 
terminal of the receptacle is sufficiet 
reason for using the rubber tape 

Our inquirer also mentioned El it 
sulation. Code recognition of EI 
sulation has been rescinded by the & 
letion of Interim Amendment No. @ 
but of course there may still be so 
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A modern, low-cost method of centralizing motor control and combining it 


atmos. x 

th ya. with an AIR-COOLED Transformer has long been requested by Plant Engineers. 
| Now—it’s here! . . . an air-cooled Power Center as acceptable in appearance 
- Class as it is in performance. No need to hide this unit in a vault . . . either for looks or 


for safety. Install it anywhere indoors without fireproof vailts. 

A Westinghouse Power Center is a completely co-ordinated unit substation, 
factory-assembled and tested, and delivered to your plant ready to be connected 
for service. It consists of: | 


gency A HIGH-VOLTAGE SECTION (15,000 volts or less) 
A TRANSFORMER SECTION ( 2,000 kv-a or less) 
€ com A LOW-VOLTAGE SECTION ( 600 volts or less) 


By installing this Packaged Power at load centers, you’ll save as much: as 75% 


j-70438 


A SMART LOOKING, NEW 


Pe- Cold wowun CENTER 


ps and 


t with 
Is f"— 


ie — house 


Et it We IN Su CITIES OFFICES EVERYWHERE 


) oe PACKAGED POWER 
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cable with this type of insulation gp 
the grounded conductor in stock, 

Happily, we will not be confronted 
with the above problem in our regular 
run of residences and other buildings, 
—F.N.M.S. 


CARRYING CAPACITY 


QO “We recently installed typ 

circuits in a single conduit 
run supplying two 10 hp. three phase 
230 volt motors. These circuits com. 
sisted of No. 8 type R conductors ang 
yet the inspector claims the conductors 
are not of sufficient size to comply with 
the Code. _ Does not the Code gs 
amended state that the carrying ca 
pacity of a No. 8 type R wine is 35 
amperes?’ ’—S§. F, 


A If there were only three con. 
e ductors in a conduit run sup 
ply a single 10 hp. 230 volt motor, 
No. 8 type R wires would suffice. H 
ever, in this case there are six N 
conductors within a single co 
making it necessary to reduce the@ 
lowable carrying capacity of each @ 
ductor to 80 percent of that showmil 
the amended table. Therefore the ae 
spector was correct in requiring lagg 
conductors, | 
This requirement is found wnder 
Item 5 on page 303 of the National 
Electrical Code and reads as follows: 
“Table 1 gives the allowable current 
carrying capacity for not more that 
three conductors in a raceway or @ 
ble. If the number of conductors ma 
raceway or cable is from 4 to 6, the 
allowable current-carrying capacity of 
each conductor shall.be reduced to 8) 
percent of the values in Tablg 1. If 
the number of conductors in @ rate 
way or cable is from 7 to 9, the allow- 
able current-carrying capacity of each 
conductor shall be reduced to 70 pet 
cent of the values in Table 1.%—G 


OFFICIAL INTERPRETATIONS 


by the 
Electrical Committee of the N.F.PA. 


Interpretation No. 261 


STATEMENT ...A small capacity spat 
heater using solid fuel is equipped wi 
fractional horsepower fan or blower sup 
plied by a 2-conductor cord. 


QUESTION . . . What provisions of the 
National Riectrical Code require gf 
ing of this assembly? 


33°) 3°99 oe wai aie PROSUE COMMENT, INC. if the supply circuit is not over 150 


Exee O . Biss ; . palais . ; to ground ; however, grounding is f 
UTIVE MFFICES- 50 PARI T NEWARK 5 Ej. H- rd smi es J 
pee i, ‘ i ae zs we nell ee mended in the second fine print note# 


FINDING . . . Grounding is not z 


p 


lowing paragraph (c) of section 254%” 
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HY DOES ILG BUILD ITS OWN MOTORS? 


coled Motor Propeller Fans 


tae 


ILG Direct-Connected Centrifugal Fans 





Because neither you, we, nor anyone 
else can buy standard makes of motors 
which are efficient for direct-connected 
drive of all types and sizes of ventilat- 
ing and heating equipment! 


By designing and manufacturing our own 
motors you are provided exactly the speed, 
power and special characteristics required 
for each size of Propeller, Axial-Flow or 
Centrifugal Fans, as well as Unit Heaters 
and Unit Coolers. This makes possible 
direct-connection of motor and wheel to 
end wasteful. friction ...to cut your costs 
all along the line— installation, servicing, 
maintenance! It brings you big savings in 
space—permits extremely compact instal- 
lations —“factory-set” alignment for 
remarkably long life. You benefit from 


“Sy 
GET YOUR 
FREE COPY! 
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special features such as the patented Self- 
Cooled Motor on Propeller Fans. Finally, 
you get the full protection of the “ONE- 
NAME-PLATE” Guarantee covering each 
complete’ unit, including the motor. For 
finest quality air handling equipment for 
home, business or industry, call nearby 
Branch Office (consult classified directory) 
or write us today. 


ILG ELECTRIC VENTILATING CO. 


2879 N. Crawford Ave., Chicago 41, Ill. 
Offices in 38 Principal Cities 


VITALIZED VENTILATION 


AND AIR CONDITIONING 








PRACTICAL ARTICLES on the application, installation and mai 





electronic apparatus in industry. Readers are invited to contribute it 


from their experience to this department. Articles used will be paid § “4 


ELECTRONICS 





Installation, Maintenance and Servici 
of Electronic Motor Control—Il 


LECTRONIC motor control is 
) similar to other types of electronic 

control in that practically all of the 
troubles encountered are relatively sim- 
ple, and easily repaired with very little 
knowledge of the circuits and. without 
elaborate instruments and equipment. 
In order to be prepared to meet any 
trouble that might arise, however, one 
must know the circuits sufficiently well 
to be able to isolate the trouble with 
the help of the necessary instruments. 


Instruments 


The following instruments should be 
considered the minimum necessary to 
service electronic motor control: 

1. A vacuum-tube voltmeter or a high 
resistance volt-ohmmeter. 
2. Several sizes of d-c ammeters. 


Vacuum Tube Voltmeter 


The commercial vacuum-tube volt- 
meter, because of its inherent flexibility, 
will help in finding both the simple 
and more complex troubles which may 
arise. It may be used instead of a bell 
. set to check circuits for correctness or 
for “shorts” .or “opens.” It-will measure 
the resistance of transformer or reactor 
windings as well as the resistance of 
any panel resistor or external resistor. 
The a-c voltage scales will measure a-c 
line voltage, anode transformer sec- 
ondary voltage, a-c control voltage, 
and the various tube filament voltages. 
Because an extremely small amount of 
current flows through these instru- 
ments, they are ideal for measuring 
the d-c voltage throughout the low 
power, high resistance electronic con- 
trol circuits which might be disturbed 
by low resistance type d-c meters. 
Vacuum-tube voltmeters can be used 
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B. J. Dalton 


Industrial Engineering Division 
General Electric Co. 


as well as conventional meters to 
measure motor power circuit voltages. 

For most electronic equipments, in- 
cluding those mentioned here, a volt- 
meter with a resistance of 20,000 ohms 
per volt will be just as suitable as a 
vacuum-tube voltmeter. Commercial 
forms of these instruments include a-c 
and d-c voltage scales as well as re- 
sistance scales. 

The instruction books accompanying 
these instruments give detailed operat- 
ing procedure. 


D-C Ammeter 


The d-c ammeters should be suitable 
for measuring the current in both the 
armature and field circuits of the mo- 
tor. The instruments should also be 


ARGE R Besierons Se ON CONTROL PANELS USUALLY HAVE THE 
ratines PRINTED OR STAMPED ON THEM. SMALL RESISTORS OF TWO 
WATT SIZE AND BELOW ARE MARKED BY THE FOLLOWING COLOR 
CODE RESISTOR VALUES ARE ih OHMS. 


OLD TYPE new TYPE 


A-COLOR FOR IST SIGNIFICANT He af 

6 - COLOR FOR 2ND SIGNIFICANT FIGUR 

c- bony FOR NO OF CIPHERS OR wat 

o* OD OR SLVER INDICATES TOCERANCE, wnen APPLIED. 


COLOR SIGNIFICANT FIGURE MULTIPLYING VALUE 
BLACK-- -------- 0 = = =~ = A a eee ere 1 
BROWN—- ----——-~- a py S 
REDa me an 8 a a a an ine So 
an -- -- 8 a eC — — -=-: 1,000 
YELLOW - —— - - — 44 -— - Se He ee 
eneen——- —----§ -—=-'= —+—- —— — =--190,000 
LUE ~ — — ---- 6-2 eS 1,000, 
VIOLET ~— ———-- 7 -—— + SS e+ 10,00,000 
Vm = ae — — @—--—— oe —-- == 100,010,000 
—— ass = 9—— —— ——-— -- ——-1,000,600,000 
o 25% TOLERANCE 
SILVER $10% TOLERANCE 
WO COLOR £20% TOLERANCE 
EXAMPLES 
py a 


1) REO (2) GREEN (x100000) GOLD (tf 5%) 
6,000 OHMS BLUE (6) BLACK (0) ORANGE(x 1000) SILVERS 10%) 
S10  OWMS GREEN (5) BROWN (1) GROWN (x10) 
5.5 OWMS ORANGE (3) GREEN (5S) GOLD (0.1) eou0 (ts) 


FIG. 1. R.M.A. standard color code for 


small resistors. 





capable of reading any overload p 
on the motor. An approximate’ fig 
of four amperes per horsepower at 2; 


volts d-c will be satisfactory for de 


termining armature ammeter 


Field currents will generally vary from 


about one-half ampere for a 1-hp motor 
to about three amperes at 20 hp. 


Cathode-Ray Oscilloscope 


While the cathode-ray oscilloscope 
is not essential for servicing electronic 
motor control, it will remove much of 
the fear of electronic equipment be 
cause it lets one see what is actually 
going on in the various circuits. Be 
cause it transforms what appears to be 
a static device into a very real piece 
of moving machinery, it is invaluable. 

A slight modification is usually 
necessary to make commercial oscil 
loscopes suitable for seeing the d-c and 
the combination of d-c and a-c voltages 
which are present in motor control ¢it- 
cuits. To see these voltages in their true 
relations, it is necessary to apply them 
directly to the two vertical deflecting 
plates of the cathode-ray tube. 


General Suggestions for Trouble 
Shooting 


Because no description of trouble 
shooting could ever list completely all 


"yy possible causes of trouble, it is im 
“portant that a trouble-shooter become 


somewhat. familiar with the 


causes of trouble, but more speci 


with the methods of finding them. This 
article will use an actual control dt 
cuit as an example, but its usefulness 
is not limited to this particular circuit 
Rather, it will attempt to show the cor 
rect approach, as almost any tf 
becomes easy to find once the —_ 
is recognized. 
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How RCA Electron Tubes Speed Wood Bonding 7007, 


Electronic Heat Helped Tolerton 
Lumber Co. Multiply Production 
of Wooden Aircraft Members. 


CRITICAL shortage of Grade A spruce 
of adequate size threatened to limit 
manufacture of wood aircraft. 


As solid planks from which wing spars 
Were cut became harder and harder to 
find, manufacturers resorted to ingenious 
bonding together of easily available, ran- 
dom pieces, but production time and costs 
increased sharply. 


To lick this new problem; the Tolerton 
Lumber Co., Alliance, Ohio, applied elec- 
tronic heating. 


They developed methods by which elec- 
tronic heating “set” glued joints in 2 min- 
utes... instead of hours as formerly re- 
quired by cold-setting. They found that it 
took only 20 minutes for electronic heat to 
bond several planks into a laminated 
6” x 6” x 16%’ beam . . . as against 4 hours 
in a hot-platen press! 


Electronic heat at Tolerton is provided 
by an RCA 16-kw electronic generator, in 
‘von Power from the commercial supply 
; converted from a frequency of 60 cycles 

10 million cycles. Two RCA Type 892-R. 
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oscillator tubes and six RCA Type 
872-A/872 rectifier tubes are used, 


Results: 

1. The Tolerton plant output jumped from 
25 to 200 spars per day, because of short- 
ened press time. 

2. The setting of the glue is complete, be- 
cause electronic heating produces uniform 
temperature throughout the glue line. 

3. Lumber costs were cut about 40% by 
use of odd pieces. 

4. In tests, the joints proved stronger than 
the wood itself 100% of the time — well 
above the government specifications. 


Other Applications By Tolerton: Mr. R. I. 
Tolerton, Vice President of the Tolerton 
Co., reports that “we are also using this 
electronic method of gluing in the manu- 
facture of lithograph backing blocks, steel- 


Remember, the Magic Brain of 

all electronic equipment is a 

tube .. . and the fountain- 

head of modern Tube devel 4. UA 
opment is RCA. ili 


mill hammer boards, and 6-inch square 
maple blocks, which are later turned to 
make wheel-bearings for bombers. In each 
case the result has been important savings 
in time and expense, and more accurately 
made products because of the better glue 
adhesion obtained by electronic heat.” 


For Further Information on the Tolerton . 
operation, send for free 8-page article, 
“Electronic Heating Sets Glue in Lami- 
nated Aircraft Spars.” For examples of 
electronics at work in our own factories, 
send for the free 32-page booklet, “Elec- 
trons in Action at RCA.” Address all in- 
quiries to RCA,*Commercial Engineering 
Section, Dept. 62-50S, Harrison, N. J. If 
you have any problem involving the use 
of electron tubes, RCA tube-application 
engineers will be glad to help you or to 
put you in touch with a manufacturer 
who can. 


~ RADIO CORPORATION OF AMERICA 


RCA Victor Division - 


Camden, N. J. 








Methods 


There are two general methods of 
locating a faulty device. The first is a 
mechanical approach in which all de- 
vices suspected are either checked or 
replaced. The second is an analytical 
approach in which functions and the 
circuits that provide these functions 
are isolated and checked for trouble. 
Experience will show that the ideal 
method is a combination of the two. 

The trouble shooting chart in Part I 
of this article lists a number of troubles 
and their possible causes. Practically 
all of these may be found either by 
testing circuit components or by meas- 
uring voltages. A vacuum-tube volt- 
meter can be used to measure the re- 
sistance of all transformer and reactor 
windings, and all contactor and relay 
coils; to test capacitors for open and 
short circuits; to measure resistors; or 
to find short and open circuits in the 
panel wiring. 
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ELECTRONIC CONTROL CIRCUIT-0.C. 


It is helpful to know all circuit con- 
stants and voltages in a specific equip- 
ment, but in the absence of more 
definite information the voltages and 
resistances included in the following 
paragraphs may be used as rough 
guides in testing circuits and com- 
ponents, A careful study of the follow- 
ing paragraphs will be of considerable 
help in finding trouble. 


Anode Transformer and 
Control Voltages 


Anode transformer secondary  volt- 
ages from center tap to the anode con- 
nection of one of the tubes should be 
in the neighborhood of 200 to 400 volts, 
depending on the motor voltage and the 
number of power tubes used. There 
will be approximately 300 volts trom 
the center tap to the anode on a two- 
tube rectifier with a 230-volt motor. A 
four-tube rectifier on a 230-volt motor 


will have approxmiately 200 volts from 


Pet 
101 vettow A//\\_nevever.ow we 
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_ center tap to anode. The voltage 
center tap to the anodes of all yh 
a particular rectifier should be app 
mately equal. 

A-c control voltages are usu; 
volts but may be any standard 
The a-c control circuit vol 
stamped on contactor coils 
determine correct control yo 

The a-c scales of a vacuum ty 
meter will readily indicate } 
anode and control voltages. 


Tube Voltages 


Tube type numbers often give. 
clue as to their operating voltage 

For example:—The d-c ¥y 
across a glow tube may be indicate 
its type number. A VR150-30% 
have approxiniately 150 volts acros 
A VR75-30 should have approxima 
75 volts across it. 
be read on the d-c scales of a vag 
tube voltmeter. 


NOMENCLATURE 
ost: Siaamie Sears O 
FLR-- FIELD LOSS RELAY 
FSX == SATURABLE REACTOR-FIELD CIRCUIT 
Inc --= 
Mt —-— LINE CONTACTOR 
Ot ~~~ OVERLOAD RELAY 


SwiTcH 
TEST FICAMENT TRANSFORMERS 
at--- NT TRANSFORMER 


GineuIT 


TiC 
AUXILIARY 
OL, 


'NYRATRON CATHODE PROTECTIVE RELAY 
1VR—— CURRENT LIMIT ADJUSTMENT 
2VR--1R COMPENSATION ADJUSTMENT 
-- MAXIMUM SPEED ADJUSTMENT 
4@VR-— ARMATURE VOLTAGE ADJUSTMENT(FACTORY ADJUSTMENTS) 
SVR--FIELD VOLTAGE ADJUSTMENT 


USTMENT 
CONTROL-ARMATURE RANGE 
OVR ~~ SPEED CONTROL- FIELD RANGE 


TUBE TYPES AND FUNCTIONS 
Tuse =FG172~— THYRATR: ARMATURE 
ees SAND 3= Celdssa-tivmatnons FOR Piece common 
TUBE A ~—~— SxS0T_- RECTIFIER FOR DS CONTROL Posth 
$22 Rap ee ene ate 
0 — == SSN76T~ AMPLIFIER FOR FIELD AND Ane 
F ~~ Sey AMPLIFIER FOR VOCTABE LIMIT AND 
ry 0170-30-SS TOE AEGUC ATOR FOR B.6-008 
H ———-6SN7OT— AMPLIFIER FOR PRECONDITIONING 


ens NOTES nani 

t° FOR MAXIMUM TUBE LIFE, SET TAP On TRANSFORE 
CORRESPOND TO ACTUAL LINE VOLTAGE MH ACCORDANCE HITH 
THE FOLLOWING TABLE- 


IPACTUAL LINEVOLTAGEISs = SET _TAP OR- 
0 OR 400 2 
210 OR 420 3 
220 OR 440 a 
230 OR 460 8 
240 OR 480 a 


8-POR 60 CYCLE OPERATION, PURCHASER SHOULD JUErtE 
POINTS 10 AND 104 POR SO CYCLE OPERATION, (mre 


POINTS 103 AND 104. 


FIG. 2. Elementary wiring diagram which shows circuit elements in a simplified rearrangement for easy reading. Note that it 
d-c control circuits are arranged so that points of higher positive potential are positioned higher on the drawing Pov 


tions are approximately relative to their operating potential. 


Note also that only three wires emerge from the d-¢ control #0 


the motor; and three wires from the field and armature power section to the motor. 
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These voltages co 


FIER FOR CURRENT LIMIT AND i Oa 


Elect 


WHERE IT’S .005” BETWEEN 
BURNOUT AND LONG LIFE There can be only one 


‘ lati d by fif ‘‘right’’ insulation where space 

moore "OSUraTION Prove y titty limitations allow insulation only 

years of field tests! .005” thick. That’s the one that’s 

adequately tested and proved 
for the application. 


For the right insulating material for any and every job—investigate 
the Westinghouse line of ‘‘Tuffernell’’ Insulating Materials. They’re 
the culmination of fifty years of field tests with every type of elec- 
trical equipment. Westinghouse insulation experience with all con- 
ceivable types of insulating materials has built up an authoritative file 
of exact application data. All of it is made available to you through 
Westinghouse Insulation Specialists. . 

Some valuable portions of this “insulation know-how”’ are included 
in the new Insulation Sample Book which simplifies selection of Micas, 
tapes, fabrics and papers with actual samples. It helps identify 
.- different :|grades, gives dimensions, ratings, and helpful application 
data. Copies are available through your nearest Westinghouse dis- 
tributor. |Ask for B-3322. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. J-06356 


@) Westinghouse 





OFFICES EVERYWHERE 


INSULATING MATERIALS They 
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The filament voltage of: receiving 
type vacuum tubes is generally indi- 
cated approximately by the first num- 
ber in the type designation. A 6SN7- 
GT tube has a filament rating of 6.3 
volts. A 25Z6 tube has a filament rat- 
ing of 25 volts. A 117P7 tube has 
a filament rating of 117 volts. Although 
various tubes have filament voltages 
which cover a wide range, the tubes 
used in this type of equipment will 
usually be rated 6.3 volts. 

- Thyratron and phanotron power tube 
filament ratings are almost always be- 
low six volts. Typical ratings are 1.25 
volts, 2.5 volts, and 5.0 volts. 

The low voltage a-c scales on a 
vacuum-tube voltmeter can be used to 
measure filament voltage. Although 
the readings may not be extremely ac- 
curate, they may be used to determine 
whether the filament voltage is of the 
proper magnitude. 


Proper Method of 
Measuring Re 


Most vacuum-tube voltmeters can be 
used to measure resistance. Full scale 
resistance readings usually range from 
100 ohms or lower to 10 megohms or 
higher. 

When measuring the resistance of a 


resistor, transformer winding, or ca- 
pacitor, or even when checking for 
open or short circuits, one must be 
careful that the readings taken actu- 
ally represent the resistance of the part 
being measured. Often parallel resist- 
ance paths will give readings which 
are entirely in error. For example, if 


the resistance of a filament transformer _ 


secondary is being measured, all tubes 
should be removed from their sockets— 
otherwise the resistance value read on 
the meter would be much lower than 
the resistance of the transformer wind- 
ing itself. A resistor in parallel with 
a capacitor would indicate that the 
capacitor was faulty, when actually it 
might not be. Other examples could 
also be shown. 

If there is any doubt as to whether 
other resistance circuits are in parallel 
with a particular unit, all leads should 
be removed from one of the two termi- 
nals of the particular unit being 
measured. This will assure the proper 
resistance measurement. 


Resistance Measurement of Trans- 
former and Reactor Windings 


The resistance of transformer wind- 
ings is dependent on the size of the 
transformer and the voltage ratings of 





FIG. 3. Wiring diagram of an electronic motor control panel. Circuit elements 
are in their approximate position and can be compared with photo. (Fig. 4). 
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“accuracy is not too important, gs 
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a particular winding. Large { 
formers have lower resistance wir 
ings than small transformers, } 
voltage windings have higher » 
tance than low voltage windings, 
windings of anode power trans 
ers should have a resistance belo 
ohms. Primary windings of 
tron filament transformers or 
transformers for the several eq 
tubes should be below 100 ohms, ~ 
ment transformer secondary 
should be below 10 ohms. Smal 
transformers, reactor, and satu 
reactor windings should have 

ances below 10,000 ohms. Other g 
control transformer resistances she 
be under 1,000 ohms. 


Capacitor Measurement 


Capacitors may be meas 
curately with a capacitance 
For ‘ service work, however, 


capacitors or capacitors with low lee 
age resistance can usually be located 
either by measuring ‘the resistance of 
the capacitor with a vacuum tube volt 
meter or by a direct substitution of a 
known good one for a suspected one, 
Capacitors of .05 microfarad and 
smaller should have a resistance not 
lower than 10 megohms. Capacitors 
between 0.1 mfd. and 1.0 mfd. should 
have a resistance not lower than § 
megohms. Larger capacitors are usik 
ally used in circuits where a low leale 
age resistance may not cause 
operation, but even they should 
resistances of at least 1 megohm, | 
there is any question about a partict 
capacitor, a good one should be 
ured for comparison. ‘7 
Although a resistance measuremelt 
will not locate directly open-circuited 
capacitors, the resistance measuring 
portion of a vacuum-tube voltmeter 
will indicate whether or not mos 
capacitors are open. To make this 
test the instrument should be connected 
to a high reading resistance scale, It 
is important that no other circuils 
parallel the capacitor. If the mete 
swings up scale and then back at the 
instant the leads are touched to bow 
capacitor terminals, the capacitor ® 
O.K. The amount of swing will b 
determined by the size of the capacitor 
and the resistance scale being ust 
Large capacitors will give a 
greater swing than stall ones. Vey" 
small capacitors (.001mfd. and smaliet) 
cannot be tested in this manner Decals” 
the meter swing will be too small to 
see. If this test is repeated the caf 
tor terminals should be shorted b 
tests. a 
Electrolytic capacitors cannot be ea 
ily tested by resistance measuremie® 
because they may have a low | 
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STARLUX 


— FOUR SORE PLUORESCENT:| 


SKYLUX 


FOR TWO 40-WATT FLUORESCENT LAMPS 


By long odds this is the outstanding two-lamp unit on 
the market. It carries a terrific double sales punc 

first it’s a Curtis product . . . nextitscleverlyd. 
shielding conceals the lamps from normal ng 


CURTIS fiz VNC. 


“6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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resistance, particularly if power has 
been off them for some time. The best 
test of these capacitors in the absence 
of a capacitance meter is to make a 
direct substitution of a good one. 


Resistors 


The resistance value of small carbon 
type resistors is usually indicated by 
the colored bands around the resistors. 
Some resistors have. the body of one 
color, one end of another color, and a 
dot at the center, or a stripe around 
the center of another color. Other re- 
sistors have three stripes near one end. 
In the first type the sequence of colors 
is—body, end, dot or stripes. In the 
second type the sequence of colors is 
from the end to the center. In either 
case the colors have the same meaning. 
Fig. 1 shows the various colors and the 
associated numbers. 

The three colors can be combined to 
give the resistance value in the follow- 
ing way—The first color indicates the 
first number. The second color indi- 
cates the second number. The third 
color tells how many zeros to place 
after the first two numbers. The colors 
of brown (1), black (0), and orange 
(3), for example, indicate a resistor of 
10,000 ohms. 





a 


Another color is sometimes added 
to tell how near the resistance value 
should be to that actually indicated by 
the other colors. A gold band indi- 
cates that it should be within 5 per 
cent, a silver band within 10 percent, 
and no band indicates 20 percént toler- 
ance. 

Resistors: that are not color coded 
usually have the value stamped some- 
where on the unit.! ~ 


Interpretation of Diagrams 


Any complete equipment diagram 
consists of two basic sub-divisions—an 
elementary diagram and a* wiring dia- 
gram. 


Elementary or Schematic 


An elementary or schematic diagram 
is made primarily to show in the -simp- 
lest possible manner the electrical cir- 
cuit for the entire equipment. There- 
fore no thought is given to the actual 
physical location of the various parts. 
This diagram is a great help in ana- 
lyzing the various circuits to see how 
they operate and to locate possible 
causes of failure. ; 

Fig. 2 shows a complete elementary 
diagram of a standard 2 hp. single- 
phase, non-reversing electronic motor 


| 
i 





FIG. 4. Panel wiring of Thy-mo-trol armature and field control, 
non-reversing, 2 hp., 230 volt d-c motor. Compare the component 


control which provides control for ho 
the armature and the shunt field 

d-c motor. In this stage it looks gu 
complicated. Part of this complex 

is due to the number of different q 
cuits involved. These will be broken 
down into individual simple circu 
and discussed later. Aside from ¢ 
apparent complexity, however, cert 
customs and practices result in gee 
necessary confusion unless one is able: 
to interpret them. 


Nomenclature 


Usually there is not sufficient rog 
on the diagram to completely deseri 
all the various devices. On the dra 
ing, therefore, each unit is gi 
abbreviated title which is explai 
the nomenclature list. For exampl 
ASX in Fig. 2 is listed in the nome 
clature as: Saturable reactor—ai 
ture circuit. Resistors and capacitor 
are numbered arbitrarily and are 
generally given any other title. On 
other hand, the adjustable resistors and 
potentiometers are usually given some | 
title to help in identifying them. 


Tube Designations 


Sometimes tube type numbers 
located beside the tube symbols. 


FIG. 5. Electronic motor control panel showing at 
field thyratron tubes, constant voltage glow-tubes, rec 


parts with those in Fig. 3. other control tubes with relay, and filament and anode wams 
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DOUBLE PEATURE 


' genuous fellow, the designer of this gear lapping machine. 






: ‘Fully alert to the wide diversity: of the Master line, he has been 





“double feature” action he needs. 





This power drive incorporates a mechanical variable speed unit 





and a stage of gear reduction ‘on the right hand end to provide 





variable speeds, in exactly the right range, for the spindle drive. 






On the other end is a right angle worm gear drive that provides 





ee oscillating motion for the lapping table. All of these ... the motor, 












the variable speed drive, the two gear reductions . . . all are 


standard Master units, that easily combine into one compact, 





integral, power package. Saves ordering and mounting time... 
_ Saves space ... saves money. | | 
Probably you will nak Yt: | exactly the same combination ae 
motor features. illustrated below, but the Master line includes - 
motors for every current specification: every type of enclosure, 
and every type of mounting arrangement . . sin fact, is the most 
flexible, the most versatile line of motor drives in the world. 
Investigate Master's unusual ability to serve you economically. ~~ 


with motors that really fit the job in sizes from 1/10 to 100 HP. 


















THE MASTER ELECTRIC COMPANY e DAYTON 1, OHIO 












many cases, however, the tubes are 
numbered or lettered or, perhaps, the 
power tubes are numbered and the con- 
trol tubes lettered. 

If you examine carefully the control 
tube lettering in Fig. 2, you will notice 
that there are two tubes labelled— 
“Tube C”, also two labelled “Tube D”, 
“Tube E” and “Tube F”, respectively. 
Tubes are labelled in this manner to 
show that both units, which bear the 
same letter, are actually enclosed in a 
single glass envelope. The two indi- 
vidual sets of tube elements however 
may be and actually are located in 
entirely separate parts of the complete 
circuit. This is done for the reason 
that from a circuit operation stand- 
point and for clarity in reading the 
diagram, the procedure is simplified by 
separating the two tube sections as 
shown. 


Transformers 


At first glance, transformer and re- 
actor terminology and connections may 
also seem queer, but here, as in the 
case of tubes, there is a definite system 
which is simple when it is understood. 

One transformer may have a number 
of different windings, each of which is 
used in a different part of the circuit. 
In a case such as this, it is much simp- 
ler, from a circuit standpoint, to show 
the windings in the circuits where they 
are used than it would be to have all 





the leads running to a common loca- 
tion. In locating windings at various 
points in this manner, however, it is 
important to be able to recognize which 
windings are on the same transformer. 
Therefore, an identification system 
must be used. 

For an example, let us take trans- 
former 3T, listed in the nomenclature 
as a filament transformer. The pri- 
mary of this transformer, connected 
between lines 101 and 102, is labelled 
P3T. The secondaries are both labelled 
S3T, and are used to heat the filaments 
of the armature and field power tubes, 
respectively. S3T between line 72 and 
75 supply the armature-tube filaments, 
while S3T between lines 77 and 78 
supply the field-tube filaments. 

The saturable reactors have two 
windings—an a-c winding and a d-c 
winding. The d-c windings are located 
in the d-c control circuit, while the a-c 
windings are located in the a-c control 
circuits. Both windings of any reactor 
have the same identification (ASX or 
FSX), indicating that they are located 
on the same core. The A suffix indi- 
cates that it is an armature circuit 
saturable reactor and the F, a field 
circuit saturable reactor. 


Voltage Levels 


While a-c power and control circuits 
are usually arranged to be most con- 
venient, d-c control circuits are often 


















































~. 


arranged as voltage level indicating: 
diagrams. With a diagram drawn this 
way, one can tell at a glance the ap- 
proximate magnitude as well as the 
polarity of a voltage between typo 
points. 

In looking at the d-c electronic cop. 
trol circuit of Fig. 2, which is drawp 
to indicate voltage levels, it is apparent 
that line 6 is of a higher positive 
potential than line 7; that line 5 js 
higher than line 6—and so on. Dia. 
grams drawn in this manner are really 
a great help in analyzing circuits of 
this type. 


Wiring Diagrams 


Although the elementary diagram ig 
essential in analyzing the circuit and 
any faults that may develop, its count. 
erpart, the wiring diagram, is just a 
essential in trying to find the location 

_ on the panel of any suspected unit. The 
wiring diagram shows as neatly a 
possible the actual physical position of 
all devices. Since the elementary dia 
gram is intended to show the operation 
of the entire system, it must include not 
only the equipment mounted on the 
panel but also all the external equip: 
ment, such as the anode transformer 
and the motor. The wiring diagram, 
though, may, for convenience, be 
broken into several different sections, 

The wiring diagram for the equip. 
ment shown in the elementary diagraii 
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FIG. 6. Wiring diagram of control circuits which are mounted on a subpanel on the main motor control panel. Bases of i 
sockets, potentiometers, resistors, capacitors, etc., can be seen in Fig. 4. Front of subpanel with tubes, relay 
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can be seen in Fig. 5. 


Cable plug for cormmection! 1° ip $y? 6 8 7 
to main panel (Top view)+ Z 
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SEE FOR YOURSE 





With Aluminum, the manv- 
facturer shapes his reflectors 
to mee? your requirements. 


Alcoa Alzak-Finished Alumi- 
num reflector sheet being 
taken from the finishing bath. 


¥ 
Alcoa Alzak-Finished Aluminum is 
now available for light reflectors 


Lighting gets off to a handsome start when it’s backed 
by reflectors made of Alcoa’s Alzak Aluminum lighting 
sheet. Look at the gleaming surface of this sheet as it 
comes from the finishing bath. 

Alzak-Finished Aluminum ‘reflectors retain their high 
reflectivity year after year to a remarkable degree. 
There’s no chipping, because the smooth, glasslike, hard 
oxide coating is an integral part of the metal. They ‘are 
easy to keep clean and working at high efficiency. 

Alcoa does not make reflectors, but supplies top-quality 
Alzak-Finished Aluminum sheet to reflector manufac- 
turers. Through them you can obtain reflectors for any 
purpose; with diffuse or specular surfaces, or combinations 


-of the two, for indoor or outdoor work. Whatever your 


use, be sure to specify the right Alzak finish for each job. 
ALUMINUM Company or America, 1946 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


*Registered trademark 


a egey:' ALUMINUM 
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in Fig. 2 is divided into three parts; Wiring Diagram Limitations and 
the interconnection diagram, the main General Practices 
panel diagram, and the control unit Because a wiring diagram muy 
diagram. The interconnection dia- . show on one side of a single sheet 
gram, which was illustrated and paper not only the material that 4s 
described in the last article, is of help jocated on both sides of a panel, byt 
in checking troubles external to the also the device terminals which may be 
panel, as well as in making the initial directly in back of others rather than 
installation. The main panel diagram above or below them, some system 
and the control unit diagram show — must be used which will make a & 
the location of the components on the gram understandable. Where device 
respective units. terminals are located directly behing 
others, the practice is to show the on 
nearest the panel at the top and the one 
Fig. 3 shows the main panel wiring away from the panel at the bottom, 
diagram, marked “backview”’. Let us Tubes 3 and 4 are located on a shel 
compare this diagram with the photo- in front of the panel and can be seen in 
graph of the back view of the panel the front view photograph, Fig. 6, th 
shown in Fig. 4. At the bottom of this case, again, the terminals neares 
both figures is the terminal board for the panel are shown at the top and the 
outgoing connections. Just above the terminals away from the panel at 
terminal board, from left to right, are: | Shown at the bottom. a 
the cathode protective timing relay  Pyhe Connections 
(TR); the thyratron filament trans- : 
former (3T); the thyrite discharge Where all tube connections come 
resistor and the field loss relay (FLR). through the socket, the tube symbol is 
The wiring diagram shows tubes 2, 4, ¢asily interpreted. The locating pin 
Be re ared to tell 3, and 1 above these units, but these 0 octal type tubes is shown on the 
p P tubes are mounted on the front of the Wiring diagram. Tube element num- 
panel and do not show in the back bers are as shown in Fig. 5, numbering 
them about view photograph. clockwise from the locating pin. The 


The photograph shows the field sat- index mark on other than octal tubes 


"SP OT” Ventilation urable reactor FSX several inches 1S between the two filament conner 


above TR; the current transformer 4T » ons. : 

THIS HELPFUL BOOKLET contains to the right of FSX; and grid trans- If connections are brought ait 
: ; former 6T below FSX. The wiring through the top or side of tube, or if 
simple, easy-to- grasp information diagram does not show them in ex- the tube has no socket at all, a certain 
about the A-B-C principles of ventila- actly the same position, but they are @mount of imagination must be used in 
’ _interpreting the tube symbol.- Fig. 5 






SEND FOR THIS 
FREE BOOKLET 




















Location of Components 





























tion... Facts you should have at your sufficiently close for identification. 
finger tips. You'll get basic data valu- The terminal board located between Shows both types of tubes. The sym 
these three units can be seen on both ols as shown in Fig. 3, however, look 





able to you in discussing postwar ven- : 
2 rail the photograph and the diagram. A. much the same as those in the contra 


eletion veoblens van tow Tt futher comparison of the diagram and unit. Wherever connections are actt- 
Let us send you this illustrated book- the photograph will show the other ally made through the socket, the dotted 
connections appear directly on the cit- 










let now. Be prepared to cash-in on the transformers, resistors, capacitors, and , 1. Ete 
incteased postwar demand for “spot” contactors mounted on the back of the le enclosing the tube symbol. 4s 
Gbiiitedi in panel. The fuses are mounted on the Connections are made at caps oF sti 






front, so do not show on the photo- “Coming out the side or top of tie 
the’ connection will look like a small 


e e h. 
Clip and mail the ; tg rectangle. See leads 66, 62, 57, and 63 


Coupon NOW! Control Unit on tubes 2, 4, 3, and 1, respectively in 
ae : Fig. 3, for example. These are shown 
sees — of the panel wiring dia- 4. terminals on the side of tubes 1 &2, 
gram (Fig. 3) is a dotted rectangle ong caps at the top of tubes 3 & 4ii 
which corresponds to the control unit Fig. 5. 
shown in the photograph. Since the Where the tube itself has leads, a 
control unit is a separate assembly and shown on tubes 1 and 2 in Mie 5, the 
can be removed from the main panel symbol is shown with the connection 



































































pA by taking out some screws and discon-  goy beyond the circle enclosing 
DEPT. EI necting a plug, the wiring diagram is 4p, bol. This is shown in Fig. 4 
PRYNE & CO., INC., a eee ee 
1245 E. 33rd Se, ee as a separ drawing. This is  Jeads 64, 59, 75, and 72F on tubes ! 
Los Angeles 54, Calif. shown in Fig. 6. and 2. 
i acah WAM enies of wine denahien If Fig. 6 is compared with the panel 
“DANGER SPOTS.” adiathes photograph (Fig. 4), the various tube Transformer Symbols 
> baa ine : and Marking 
sockets, adjusting potentiometers, and 
NAME ane the filament transformer can easily be Transformer leads are almost always 
bse: ul identified. It is a little more difficult colored or marked in some manner for 
feo to locate the small resistors, but their ‘jdentification. These markings are also 
ST.AND No position may be determined by tracing shown on the diagram. If the te 
the connections to the tube sockets, are numbered it. is, important Lom 
CITY. ZONE____STATE____ capacitors, potentiometers or terminal in mind that these numbers may® 
tai blocks as the case may be. agree with the panel numbering.” 
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You have seen the Ever-Lok many times and probably have used the “turn 
of the wrist’’ and heard theaquick snap of the automatic locking device. 

But do you realize that Ever-Lok is now available in a dozen differ- 
ent standard forms, that it can replace your present receptacles without 
new boxes and that it is a stock item readily obtainable through leading 
jobbers? : 

There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 
rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse—or multiple service and weathertight if desired. 
Ideal for portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 

Manufacturers of portable electrical equipment can insure continu- 
ous service of their product by installing Ever-Lok as a part of the 
original equipment. Ask any electrical jobber or contractor. 


RUSSELL & STOLL COMPANY 
125 BARCLAY STREET - NEW YORK 7, N. Y. 


| Electrical Contracting, January 1945 





THESE ANNOUNICEMENTS of new equipment are necessarily br 
more detailed description, sizes, prices and other data write to the 
facturers' advertising depertments, tell them in what issue of ELE 
CONTRACTING you saw the item and they will send full details to yas 


EQUIPMENT NEWS 


Electrical Connector 


This new self-lock- 
ing quick-disconnect 
type of electrical con- 
nector, known as 
Burndy Clasp, is de- 
signed especially for 
small wires. It is 
composed of two 
identical halves, and 
slides together in 
jack-knife fashion 
and locks in a posi- 
tive position with a 
slight pull. This 


locking feature pre- 
vents loosening or BURNDY CONNECTOR 


pulling apart in service. To lock the clasp, the two halves 
are crossed, swung into line and pulled slightly to the 
locked position. It is made of copper and heavily silver- 
plated, has high electrical efficiency and resistance to cor- 
rosion. It utilizes the Burndy Hydent principle for grip- 
ping the cable ends. Four clasp connector sizes accom- 
modate 10 sizes of aircraft cable—from No. 18.tagNo. 8. 
The two smaller sizes include an insulation gripvon the 
cable sockets, while the two larger sizes are furnished with- 
out insulation grips. Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 


Lighting Fixtures 


These “One-Point- 
Five” low bay reflec- 
tors are designed to 
provide adequate, 
even lighting on 
spacings as great as 
1.5 times the mount- 
ing height above the 
work. Due to the re- 
flector contour and 
prism design an out- 
put efficiency of 90 
percent is obtained 
and a shielding angle 
of 25 deg. eliminates 
glare. Three sizes’ LIGHTING FIXTURES 
are available to accommodate from 25 to 300-watt lamp. 
Reflectors are heavy pressed prismatic glass with reinforcing 
flange at bottom edge. Temporary dirt and dust depreciation 
is minimum due to the smooth inside reflector surface and 
the chimney action of the ventilated fitter. Holophane Co. ; 
Inc., 342 Madison Ave., New York, N. Y. 
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Cable Terminator 


A new type hori- 
zontal cable termina- 
tor for ~ use with 
single or multiple 
cables up to 750 
volts and for lead, 
rubber or braided 
covered cable is O. Z. TERMINATOR 
available. It can be furnished in malleable iron, bronze or 
aluminum, for conduits 1 in. to6in. The feature isa p 
sure bushing on the head which compresses split rubber 
rings placed around the cables between two canvas Bakelite 
disks. The fitting is sealed, preventing the compound from 
leading out regardless of the position in which it is installed, 
Also the device can be used on conduits that pass through 
chambers or rooms in cold storage vaults, air chambers 6 
rooms having non-hazardous gases or fumes. The 0.2 
Electrical Manufacturing Co., 262 Bond St., Brooklyn 
te i - 


Circuit Breaker 


These circuit breakers 
are designed for the pro- 
tection of either a-c or d-c 
circuits. They may be 
equipped with three sepa- 
rate coil windings which 
makes a single unit adap- 
table for protecting equip- 
ment designed for opera- 
tion on different voltages. 
As they have no appre- 
ciable time lag, they are 
recommended for use with —J 
power vibrators or other G-M. CIRCUIT BREAKER 
electronic equipment where it is desired to open the circuit 
instantly when a predetermined overload occurs. In addr 
tion to acting as a resettable fuse, they also serve as# 
manual switch and they are equipped with independent 
“on-off” push buttons. The respective windings may hare 
a different number of turns and be of different size wite 9 
proportioned that tripping may occur on overloads of three 
widely separated values from as low as a fraction of a 
ampere up to as high as 70 amp. Each winding has # 
independent terminal connection so that the current 
at which the circuit breaker operates. is dependent up0 
the terminal to which the load is connected. For applica 
tions having only one ‘circuit value, single coil windings 
can be supplied. G-M Laboratories, Inc., 4300 N. 
Ave., Chicago 41, IIl. 
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Good Start for a 
Power Transformer 


Operator at Allis-Chalmers’ Pittsburgh plant 
applying Natvar varnished cambric to form the 
insulating barrier between core and low voltage 
winding of a Power Transformer. Multiple 
strand conductor is used for compactness and. 
for maximum reduction of eddy current losses. 


LLIS-CHALMERS Power Transformers are designed and built 


for continuity of operation with minimum of maintenance. 


In spite of increased industrial loads demanded by the war effort, 

these transformers have operated far beyond their rated capacity 

for extended periods without interruption, without other than rou- © Varnished cambric—straight cut and bias 
®@ Varnished cable tape 

@ Varnished canvas 

®@ Varnished duck 


: @ Varnished cellulose acetate 
materials, because of their high uniformity, were selected for this © Varished Fiberglas cloth 


tine maintenance. That's performance! 


ltis a source.of considerable satisfaction to us that Natvar insulating 


important application. © Varnished papers 
@ Varnished tubings and sleevings 
What are your requirements? Write, wire or phone us for deliveries © Varnished identification markers 
@ Lacquered tubings and sleevings 
_ @ Extruded Vinylite tubings 
@ Extruded Vinylite identification markers 


~either from the stock of a wholesaler near you — or direct from 
our own. 


THE NAT{ONAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


205 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Power Supply Units 


A new line of 
metal-enclosed, high- 
voltage d-c power 
supply units, avail- 
able in ratings up to 
50,000 volts d-c, has 
been announced. 
These units provide 
d-c power for appli- 
cations such as test- 
ing of electric equip- 
ment, precipitation, 
induction heating, 
radio and miscellan- 
eous industrial and 
electronic applica- 
tions requiring a 
high voltage d-c 
supply. Each unit 
consists of a_ full- 
wave kenotron recti- 
fier, a filter to limit 
voltage ripple to one 
percent or less and complete control equipment, all mounted 
in a steel cabinet. The four kenotron tubes are mounted 
in sockets integral with the double conductor, high voltage 
terminals on the cover of the single oil-filled tank which 
contains combined main and filament transformers. The 
d-c output voltage can be controlled, from zero to maximum 
by means of a motor-operated, dry-type variable auto- 
transformer. All of the meters, indicating lights, and 
manual controls are. located on a recessed panel in the 
upper section of the cabinet. Among the safety features 
incorporated in the unit is an automatic solenoid-operated 
discharge switch. This switch is interlocked with main 
supply in such a manner that it automatically short-circuits 
the rectifier and discharges the filter capacitor through a 
resistor when ‘power is removed. Safety interlocks auto- 
matically deenergize the equipment when the cabinet doors 
are opened. General Electric Co., Schenectady 5, N. Y. 





G-E POWER SUPPLY UNITS 


Electronic Control 


A new control to 
check liquid mix- 


tures electronically 
PHOTOSWITCH 


has been = an- 
nounced. This elec- ELECTRONIC 
tronic method pro- CONCENTRATE 
vides control for CONTROL 
all applications in 

TYPE P25N 


which changes in 
concentration are 
accompanied by a 
corresponding 
change in electrical 
conductivity. In- 
stallation is made 
by a probe fitting 
mounted on the 
tank, with probe 
extending into the — [AQJUSTMENT 

liquid. This probe PHOTOSWITCH CONTROL 
is wired to the electronic control which may be located 
wherever desired. An adjustment on the control housing 
is set so that the control relay will operate when liquid of 
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a predetermined electrical resistance contacts the probe C 
While the probe is immersed in liquid of any other fegig. 
ance, the control remains inoperative, but when a chap 
in concentration alters the conductivity of the liquid to 
the necessary degree, the electronic control relay igs ene. 
gized to operate signals, valves or pumps. Type P25y 
has a range of 100 to 5,000 ohms and operates on a fix 
percent change in probe-circuit resistance. The prede 
termined resistance value for which the control is set m. 
mains fixed regardless of variations in line voltage » 
tube characteristics. It incorporates a single-pole, double. 
throw relay, rated at 10-amp. a-c, 5 amp. d-c for no 
closed and normally open operation, and requires a supply 
of 115 volts a-c, 60 cycles. Photoswitch, Incorporated 
Cambridge 42, Mass. ; 





Variable Speed Drive 


This new variable 
speed drive consists 
of simple gearing 
transmitting the 
power, and a light 
V-belt for varying 
the speed ratio. In 
the general indus- 
trial field as well as 
in the Lombard spec- 
ialized power equip- 
ment field, the size of 





LOMBARD VARIABLE SPEED DRIVE 
this new drive makes it particularly adaptable for th 


medium and higher horsepower applications. Drives from 
1 hp. to 100 hp. or higher, variable speed ratios ranging 
from 14:1 to 70:0 are available. Low gear ratios are 
available to give close, accurate control when desired. 


The drive is about the size of the a-c motor which drives 3 
it. Flange mounted motor design also available. The new 
drive is normally furnished with manual control ani 
wheels or levers but the unit may also be had with remote 


The drive uses the V belt as the control medium 
Lombard 


control. 
only, rather than for both drive and control. 
Governor Corp., Ashland, Mass. 


Test Clamps 


This new line of test clamp 
is recommended for making 
heavy duty temporary connec- 
tions; motor and meter test- 
ing, jumpers, cable and bus- 
bar taps, battery charging, 
welding and many other shop 
and laboratory purposes. A 
slight twist of the finger-tip 
safety knob exerts tremendous 4 
pressure, supplying large TRICO TEST CLAMPS 
carrying capacity of 20 to 350 amp. on constant and ite 
mittent duty. Solderless lugs provide quick electrical cof 
nections without the use of special tools or cutting Mi 
wire; arranged to swivel around clamp, permitting wires 
and cables to hang in a natural position after installation 
It is available in six sizes to fit across ferrule and kal 








blade fuse clips, switch blades, round or flat busbats IN 
cables, etc. Trico Fuse Mfg. Co., 2948 North 5th a ae 
Milwaukee 12, Wis. 

Ele, 
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in HAZARD 
ARMORED CABLES 


Hazard Armored Cables not only meet all. Code 
requirements but go further than Code in the provi- 
sions made for safety and ease of installation. 


Galvanized, interlocked steel armor required by Code is conformed 
to by Hazard in the use of high quality steel. The bushing provided by 
Hazard has a little patented lock for easier handling. 

Moisture and flame retarding braid required, is made by Hazard 
of strong, long-fibre, evenly woven cotton braid. 

Paper protective sheath over conductors is required by Code. 
Moisture proofing of paper is a Hazard plus. 

Another Hazard plus, not required by Code, is the Rip Cord which 
simplifies the removal of the paper sheath and helps to make a 
clean installation. ; 

Approved rubber insulation on conductors is required by Code to 
withstand a temperature of 122° F. Hazard’s Performite insulation 
(at a slight additional cost) provides greater carrying capacity and 
greater safety by allowing a temperature of 167° F. Hazard Insulated 
Wire Works, Division of The Okonite Company, Wilkes-Barre, Pa. 


™ HAZARD © 


INSULATED WIRES AND CABLES FOR EVERY ELECTRICAL USE 


3914 


i 
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Transformer 


The weight of these air-cooled 
transformers have been reduced 
an average of 22 percent, by the 
use of pressed steel for covers, 
instead of steel castings. In 
addition, overall dimensions in 
some sizes have been reduced as 
much as 44 in. It is claimed 
that the redesign in no way 
effects the rated output of the 
respective units and that the 
temperature rise remains at 55 
deg. C. continuous. The new 
pressed steel design covers all 
air-cooled transformers, auto and ACME TRANSFORMER 
insulated types from 1 kva to 15 kva with primaries up to 
2400 volts. Acme Electric & Mfg. Co., Cuba, N. Y. 


Infra Red Lamp 


A new principle in 
control of wave- 
length by a ceramic 
coating on the lamp 
has been brought to 
the infra-red field. 
Research has proved 
that more intensive 
color, better curing 
and superior poly- 
merization on metals VERD-A-RAY PENETRAY 
results from its improved wavelength. Penetray’s amber 
coating reduces glare. It also reduces attraction to insects 
thus insuring clean work. Lower lamp base temperature is 
another advantage. In metallic finishing, better gloss 
shows significant advantages in corrosion and abrasive 
tests. Verd-A-Ray Corp., 615 Front St., Toledo, Ohio. 


Loudspeaker 


A new loud- 

speaker, Type 

26-B, designed to 

operate through high 

noise levels and with 

uniform distribution | 

over horizontal an- - | 
gles of 120 and ver- ~ — ’ 
tical of 40, has been | : | 
announced. It is de- | P| 
. . i Bs i Ee Se Re | 
signed for voice re- 

production when LANGEVIN LOUDSPEAKER 

used by itself or as a high frequency component to a wide 
range system. The unit is cast aluminum, equipped with 
heavy universal mounting brackets, and is designed for 
economy of installation. It handles power imput of 40 
watts when equipped with two Jensen U-20 drive units. 
Dimensions are 22 in. wide, 144 in. deep and 20 in. high. 
The Langevin Company, 37 W. 65th St., New York 23, 
_ i’ & 
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Instruments 


The new Model P-25 linear scale mill-i-ohmer me, 
switch resistance, contact resistance, fractional ohm, stagt 
ards, etc. The range of the scale is 1/20,000th of an ghp 
to 4 ohm. It operates on self-contained battery. Up 
housed in heavy-duty oak cabinet. Mirror scale on 
eliminates Paralax enabling extremely accurate reading 
has three ranges 0 to .005/.05/.5 ohms. The built-in san 
ard resistors are all of the 4 terminal type and are 
vidually adjusted to an accuracy of 4 of 1 percent. Syp 
Instruments Co., 227 Fulton St., New York 7, N. Y, 


SUPERIOR MILL-I-OHMER 


Multi-Rectifier * 


This newly devel- 


oped multi-rectifier 

incorporates six sele- 

nium rectifier sec- 

tions which may be 

interconnected by ex- 

ternal links to pro- 

vide four ranges of 

d-c power. They are 

0 to 8 volts, maxi- 

mum capacity 100 

amp.; 0 to 16 volts, 

50 amp.; 0 to 24 

volts, 35 amp., and 0 

to 48 volts, 18 amp. 

It is possible for the 

two _panel-mounted 

voltage _ control 

switches to provide GREEN RECTIFIER = 
a range of control in 49 steps, from zero to maxim 
any range. The built-in voltmeter and ammeter indi 
d-c output voltage and current at all times, and red 
calibrations indicate the maximum current limitation 
each range. Other features are 3-phase magnetic conta 
in power supply circuit with on and off push buttons); 
lamp, monitor lamp, buzzer and automatic watchman¥ 
provides automatic current interruption in case of prold 
overload. The unit is available for operation from 
440 volts or as specified at 60 cycles. Green Ei 
Laboratories, 130 Cedar St., New York 6, N. Y. © 
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PLANT NUMBER TWO 


The New Daylight Plant of Lighting Products, 
Inc., equipped to perform all operations in the 
production of Finer Fluorescent Fixtures, will be 
opened this month. : 

With this addition to our previous facilities, 
delivery :of the 1945 Line of L.P.I. Luminaires 
will be greatly increased as rapidly as the release 
of strategic materials permits. Watch for these 
new L.P.I. Fixtures now in production. 


LIGHTING PRODUCTS INC. 


HIGHLAND PARK 3 ILLINOIS 
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Universal 3-Jaw Chuck 





A new Universal 
three-jaw chuck sup- 
plements this line of 
machine tool acces- 
sories. It is precision 
made to assure accur- 
ate turning. The 
body is of fine grain, 
high tensile strength 
semi-steel. Ample re- 
sistance to _ shock, 
load and _ unusual 
stress is provided by 
rib construction. Two sets of jaws are furnished, one 
for internal and the other for external work. The jaws are 
made of specially treated alloy steel to give toughness and 
strength. If one jaw is damaged, it can be readily replaced. 
The scroll is made of alloy steel and has heavy proportions 
to assure true turning and long life. It is available in the 
5-in. size only. A mounting adaptor is furnished with each 
chuck so that it may be fitted to the particular lathe on 
which it is to be used. Ideal Commutator Dresser Co., 
1041 Park Ave., Sycamore, III. 


IDEAL CHUCK 


Explosion Proof Motor 


A new explosion 
proof motor for 
operation in Ethyl 
ether vapors, Class I, 
Group C, is avail- 
able. This motor is 
constructed to meet 
the specifications of 
and carry the label 
of Underwrit- 
ers Laboratories, 
Inc. for installations 
where the surrounding atmosphere is charged with Ethyl 
ether vapor. This. is in addition to other explosion proof 
motors for other hazardous locations. Century Electric Co., 
1806 Pine St., St. Louis 3, Mo. 





CENTURY MOTOR 


Foot Switch 


A new foot switch, designated as Model “MF”, is for 
actuating one-way circuits. The foot rest is 4 in. above the 
floor and it requires vs in. throw. This allows the operator 
to support his whole foot nearly at floor level, thereby 
reducing fatigue. It is splash and dust proof so that factory 





e GENERAL CONTROL SWITCH 










conditions cannot affect its life or limit its application 
General Control Co., 1200 Soldier Field Road, Boston 4 
Massachusetts. 


ie 
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Fluorescent Lamp Starter 


This new gas-actu- 
ated fluorescent lamp 
starter is called the 
“Glostat FS-5”, for 
the 4-, 6- and 8-watt 
fluorescent lamps. 
Starter _ contacts, 
which are normally 
open, are enclosed in 
a low-pressure argon 
gas atmosphere. Sta- 
tionary contact con- 
sists of a rectangular 
metal “flag” to assure 
electrical make and 
break with a short silver bar spot-welded to movable bimet 
element. When the line switch is closed, the argon gx 
glows and heats the bimetal. element which momentatil 
closes the circuit to preheat the lamp cathodes. The voltage 
drop across the lamp prevents recycling while the lampis 
in operation. Closing of the starter contacts also eliminates 
the gas glow in the starter so the movable element can cod 
and return to its normal position and permit the establish. 
ment of the arc in the fluorescent lamp. Sylvania Electric 
Products, Inc., Salem, Mass. 


SYLVANIA STARTER 











Safety Ladder Shoe 


A safety shoe designed to fit any stand- 
ard ladder rail is equipped with a spike 
toe for outdoor use and rubber treads for 
indoor floors. Side plates of No. 13 
gauge steel are easily attached to the 
ladder with three bolts. The edge of the 
base is set with steel spikes which are 
brought into use by rotating the shoe on 
a bolt hinge. Rubber treads with suction 
grip are set in the base which holds the 
ladder securely on indoor floors. These 
ladder shoes are listed by Underwriters 
Laboratories, Inc. Dayton Safety Ladder 
Co., 2334 Gilbert Avenue, Cincinnati, Ohio. 



















DAYTON 
LADDER SHOE 







Midget-Fuse Plug 


To meet the requirements’ for universal 
motors and other single phase equipment, a 2 
wire, 3 pole Ever-Lok plug which will accom- 
modate either midget fuses or midget fuse- 
trons has been developed. It provides circuit 
protection for connecting wires, motor winding 











protection and a disconnect and automatic lock- coe 
ing feature with safety and grounding features. : 
The plug is smaller than similar Ever-Loks hea 
made for standard N.E.C. fuses. Also avail- Oh 


able in 3 wire 4 pole for 3 phase machines. 
Surface and flush mounting receptacles and 
cord connectors are available. Russell & Stoll 
Company, 125 Barclay Street, New York, N. Y. 
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INSTRUCTIONS MUSIC 
ANNOUNCEMENTS NEWS 
SAFETY TALKS SIGNALS 


An RCA Sound System conserves valuable time and energy by providing instant communica- 
tion between executives, key personnel, and workers in office, warehouse, and factory areas. 


In addition, sound is a new practical utility that Box 70-135E, Camden, New Jersey, or call in an 
permits wide flexibility in the planning of working RCA Representative. 

space. It eliminates the need for placing together Specify Built-In Sound 
related departments or even workers on a connected Indicate RCA Equipment. 

job. For properly controlled communication between 

operating departments, design a sound system into RCA SOUND SYSTEMS 


all business and industrial buildings. Write Radio 


Corporation of America, Sound Equipment Section, 











FREE BOOKLET e” will be sent 


: Moral 
A copy of ‘Manpower, Music and nt data on the 


tains importa aon — eT ee 
persica aeeemm | RADIO CORPORATION OF AMERICA 
uipment oe tad 


10-135E, Sound eas. New Jersey: 


tion of America, 
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OUTPUT OF FRACTIONAL 
HORSEPOWER MOTORS INCREASED 


Despite heavy miltary demand for frac- 
tional horsepower motors, some increase 
in output is making it possible for man- 
ufacturers to ship several thousands each 
month for the most essential farm and 
civilian replacement use, the War Produc- 
tion Board has announced. Repair shop 
owners were advised by WPB to shop 
around for suppliers who can fill their 
orders, and to urge suppliers to file an 
application with WPB each month for 
allocation of small motors. 

Repairmen needing small motors for re- 
placement in refrigerators, commercial 
refrigeration systems, washing machines, 
oil burners, coal stokers, pumps, etc. 
should use the AA-3 rating assigned to 
them by Controlled Materials Plan Reg- 
ulation 9A in placing orders with motor 
suppliers, WPB officials said. These sup- 
pliers include washer, refrigeration or 
industrial machinery jobbers, electrical 
wholesalers, motor dealer agencies, fac- 
tory branches, and mail order houses. 

Civilian sale of fractional horsepower 
motors is restricted to the most essential 
uses, because of the relatively small num- 
ber available for non-military purposes, 
WPB officials pointed out. Clarification 
of procedure to aid both repairmen and 
suppliers in obtaining small motors fol- 
lows: 

1. Suppliers who have fractional horse- 
power motors in stock are required to 
fill repair shop orders carrying AA-3 
ratings if the motors are not needed to 
fill higher rated orders. The buyer, how- 
ever, must meet. the seller’s regularly 
established prices and terms of sale. 

2. Suppliers are not permitted to demand 
an old motor in exchange for a new one 
as part of the purchase price on orders 
with AA-3 ratings. 

3. Motors may be sold only on rated 
orders, except when needed for replace- 
ment of disabled motors. In such cases, 
the old motor must be taken in exchange, 
repaired if practicable, and re-sold under 
similar conditions. 

4. Suppliers who are regular sellers of 
fractional horsepower motors should file 
Form WPB-54 each month stating one 
month’s requirements, instead of at ir- 
regular intervals. They will thus place 
themselves in a better position to obtain 
their share of the supply available for 
civlian use, since motors are allocated 
on a month to month basis. This is con- 
sidered the best procedure for equitable 
distribution through jobbers and dealers. 

5. Small motors are allocated and rat- 
‘ings for their purchase are assigned only 
to firms that have regularly carried such 
motors in stock. 
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IN THE HEWS 


WPB REPORTS 
ON CONSTRUCTION 


Preliminary estimates by the War Pro- 
duction Board of new construction put 
in place during the year 1944 indicate a 
volume of $3,840,000,000, compared with 
the $3,900,000,000 programmed for this 
year in August 1943. 

This volume is not quite half the 1943 
total of $7,732,000,000 and less than one- 
third the 1942 peak activity of $13,434,- 
000,000. 

Work financed by public funds ac- 
counted for only 61 per cent of the 1944 


total activity as contrasted with nearly 


80 per cent in 1942 and 1943. Activity 
volume for all major types of construction 
was less in 1944 than in 1943 with the 
sharpest decrease occurring in military 
construction (troop housing, airfields and 
bases, storage facilities, etc.) which de- 
clined to $730,000,000 from the $2,423,- 
000,000 volume of last year. Construction 
volume at governmental-financed industrial 
plants reached $735,000,000 for the year. 
This governmental industrial work repre- 
sents only 37 per cent of the 1943 activity 
of $1,973,000,000 and 21 per cent of the 
$3,485,000,000 factory volume of 1942. 








Deliveries of machinery and equipment jy 
government-financed plants in 1944 were 
down to 35 per cent of the 1943 rate. 

~ New housing activity in 1944 is amount. 
ing to $685,000,000, slightly more thay 
half the 1943 volume, with the bigges 
drop occurring in the government 
financed segment which was down to 77 
per cent of last year’s volume. All other 
non-industrial construction — comprising 
highways, community buildings, sewer and 
water, conservation, utilities, farm and 
other non-residential work—registered , 
volume of $1,505,000,000 in 1944, or % 
per cent of the 1943 volume. Private work 
in this category (farm, utilities, and com. 
munity buildings such as hospital, educa- 
tional, and social and recreational stru- 
tures) totaled $804,000,000, which was 8 
per cent over the activity for these types 
during 1943; publicly-financed work was 
down 33 per cent from the 1943 level with 
the sharpest declines occurring in high- 
ways, conservation work, and public pipe 
line construction. 

New construction volume in November 
amounted to $297,000,000, a 7 per cent 
decline from October and 32 per cent 
under the activity of November 194. 
Military and government-financed indus- 
trial construction during the month cor- 







































"| couldn't find any wire nuts Mr. Jordan, but here are some 
real nice hickory nuts." 
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This free, new booklet will be helpful to anyone 
eoncerned with the specification or application of 
electrical insulation. 

It will help you determine which of the many 
types of Fiberglas electrical insulation materials 
should be used for a specific job. 

The booklet will show you where this better insu- 
lation material can be used advantageously for 
electronic, radio and electrical applications. 

It will indicate the ways to use Fiberglas elec- 
trical insulation material to obtain all of the bene- 
fits which it affords. 

Containing complete information about Fiber- 
glas, the new booklet illustrates Fiberglas fibers and 
filaments twisted into yarns, served on wires, woven 
into tapes and cloths, braided into sleevings and 
formed into tying cords. 

It describes the unique combination of elec- 
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Fiberglas 
tying cord 


Fiberglas varnished cloth 
and tape 


Fiberglas 
insulated wire 


FIB 


ELECTRICAL INSULATION MATERIAL 
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trically and mechanically important characteristics 
of Fiberglas such as: high temperature, moisture 
and acid resistance, favorable space factor and high 
tensile strength. It shows how the insulating im- 
pregnants increase the effectiveness of Fiberglas’ 
inherent characteristics and add others such as high 
dielectric strength, insulation resistance and re- 
sistance to abrasion. 

You will see why the use of this basic, inorganic, 
insulating material is increasing so rapidly—why 
so many designers, manufacturers and repair shop 
operators prefer it. rege 

Be sure to have a copy of this new booklet in your 
file for ready reference. Write for your copy today 
—there is no obligation. Address: Owens-Corning 
Fiberglas Corporation, 1856 Nicholas Building, 
Toledo 1, Ohio. In Canada, Fiberglas Canada Ltd., 


Oshawa, Ontario. 


Fiberglas saturated sleev- Fiberglas-mica 
combinations 


Fiberglas laminated 
ing and varnished tubing i 


plastics 


ERGLAS 


*T.M. Reg. U.S. Pat.Off. - 

























tinued at the October levels but housing, 
privately-financed industrial and other 
types, registered seasonal declines. Over- 
all activity during December is expected 
to decline 11 per cent from the November 
level. 

Should “Victory in Europe” Day come 
in the Spring, preliminary estimates in- 
dicate a volume of approximately $4,000,- 
000,000. However, should both theatres 
of war continue at full force throughout’ 
the year, it is anticipated that construc- 
tion activity will amount to about $3,150,- 
000,000, WPB stated. 


WPB RELEASES STATISTICS 
ON CONTROLLED MATERIALS 


This is the first public release by the 
War Production Board of statistics on the 


use and inventories of the controlled mate- 
rials—steel, copper, and: ,aluminum—by 


USE OF SELECTED 


metal-products industries as reported on 
Form WPB-732. It is intended to inform 
industry where these three critical metals 
have been allocated. The complete report 
has been tabulated from nearly 10,000 re- 
ports of private and government-owned 
manufacturing plants engaged in fabri- 
cating or assembling metal products. 

The data represent only a part, although 
a major part, of the total consumption 
and inventories of steel, copper, and 
aluminum produced in the United States. 

Salient statistics showed that the re- 
porting plants consumed in the first 
quarter of 1944 a total of 9.9 million tons 
of carbon steel, 1.4 million tons of alloy 
steel, 1,534 million pounds of copper and 
copper-base alloys, and 505 million pounds 
of aluminum. Total usable inventories of 
these metals at the end of the quarter 
represented 81, 77, 44, and 83 percent, 
respectively, of the quantities used during 
the quarter. Usable inventories at the 
end of the quarter did not vary by more 
.than 5 percent from those at the begin- 


METALS IN MANUFACTURE, BY 
FIRST QUARTER, 1944 


ning of the quarter ; inventories of carb, 
steel and aluminum increased and those 
of alloy steel and copper and Copper-hase 
alloys decreased. 

The production of combat material p. 
quired 4,230,707 tons, or 43 percent gf 
the carbon steel reported used jp the 
quarter; 681,399 tons, of 48 percent @ 
the alloy steel reported; sith 
pounds, or 61 percent of the copper 
copper-base alloys; and 4287170 
pounds, or 85 percent of the aluminyy, 
Although not strictly comparable to pro 
duction, the value of combat-materig 
shipments in the same period was 57 per. 
cent of total shipments. A large propor 
tion of* “intermediate” and “component” 
products, not classified as “combat mate 
riel”, is nevertheless incorporated in com. 
bat-materiel products. 

Steel was more widely used in man. 
facture than any of the other metals. Hoy. 
ever, over one-fourth of the carbon sted 
was consumed directly in the manufacture 
of ships and ship equipment and about one. 














TYPE OF PRODUCT 





Class of Product 


Metals Used During 1st Quarter 1944 eK 





Value of 


Ist Quarter Carbon Steel Alloy Steel Cop. Aluminum 
Shipments (Short 


($1 ,000's) Tons) 


Copper & 


(Short Base Alloy (1,000 
Tons) (1,000 Lbs.) Lbs.) 





Combat Materiel — 1................... 


rere ee Teer 
Guns and Fire Control Equipment... . 
ee Wee aes P58 
Aircraft, Parts, and Equipment....... 


den tinhhs sANasaiae os 10,461,938 4,230, 





707 ~=—681,, 399 939 ,133 428 717 





aL AE a Bs 1,044,535 888, 
gts wheter ek & 0-8 821,038 121, 
hy ee LE Py Cee 845 ,807 273, 
Se as ee oe 5,354,618 314, 


633 119,069 802 ,267 12,289 
807 96,998 23,381 4,305 1066! 
811 206,909 5,489 1,821 ? 
896 178,940 32,227 405,759 



































Ships and Ship Equipment.................cceeeeeeeeee 2,395,940 2,631,560 79 ,483 75,769 4,453 
Communication and Electronic Equipment — 2.............. 1,049 ,298 34,475 10,614 28 ,941 11,166 
Intermediate Products and Components — 3................. 2,483,908 1,509,860 294,490 377 ,673 | 37,230 ' 

Insulated wire and cable..............2202ecceeeeeeeees 38 ,426 1,917 45 167 6 

Carbon brushes for electrical equipment................. 7,241 7 3 467 | se 

Pole line hardware and insulators. :.............2..00005 6,297 15,320 2 654 3 

Electric wiring devices and conduits....................- 75,970 36,074 353 10,745 2,795 

Neen ck oe 6 as bo 40d 44 opie 2 188 ,549 65,615 40,382 38,105 1,962 

Internal combustion power generators................... 53,313 5,701 3,504 2,987 309 

Steam engine and turbine generators.................... 15,886 4,416 1,087 737 19 

Power and distribution transformers.................-.. 17,219 7,591 6,091 6,250 2 

DOL SUIGOGLE FOr cu pcSGGke Vaiss ~6¥sibbob0d +s 3,933. 203 2 1,538 ris 

Switch gear, circuit breakers & motor control eq.......... 136 ,385 32,995 1,255 17 ,099 256 

Electric apparatus for internal combustion engs........... 204,770 39 ,951 7,520 16,324 4,781 

es ieee Rs ee peialod Sips © 35,473 xr 467 2 omer 

aa i Seen a 18 ,032 Soe 280—iw af 

Power capacitors — static condensers................... 3,388 eee 92 24) 
Transportation Equipment —4...........0....00eeeeeeeees 1,088,470 1,014,523 162,734 26 , 786 8,374 
Industrial Machinery and Equipment — 5................... 1,318 ,662 932,415 147,404 45 ,604 4,327 | 
Plumbing and Heating Equipment —6....................4. 71,408 102,249 2,458 6,660 a 
Consumer and Service Industry Machinery —7.............. 115,728 37,013 2,126 4,195 345 

 O—Eeeeeeeee 
Safety and Technical Equipment — 8...............00. 0000: 274,197 28,435 4,783 30,025 1,295 
Oe —Eeeeeee 
Miscellaneous Metal Products —9............ 000 cece cece eee 748,060 1,870,366 50,169 41,212 





Lighting fixtures and equipment.......................- 21,081 4, 
Incandescent lighting fixtures. ..............--00 0-00 ees 8,029 1, 
Fluorescent lighting fixtures..............-.2-000202-005 6,990 1, 
Light fixtures: street, highway & traffic control........... 423 
Searchlights, floodlights & spotlights (exc. AA)........... 2,995 
Flashlight cases and portable electric lanterns............ 1,685 
Lighting equipment, not elsewhere classified.............. 959 
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WITH 


ILLINOIS 


COMPLETELY INSULATED 


ALL PORCELAIN WIRING SYSTEMS . . . 


PORCELAIN CONFORMS 
TO THE NATIONAL ELECTRIC CODE 





STANDARD TUBES 





SWITCH BOXES 
AND COVERS 





DUPLEX 
RECEPTACLE COVER 




































% Contractors. everywhere know that 
Porcelain in large quantities is available 
—that, therefore, they can do wiring jobs 
today with no let down in wiring quality 
—that they still can assure customers of 
permanency, dependability, and econ- 
omy—that simplified modern installa- 
tions are the result of the use of All 
Porcelain Wiring Systems. 


This all means continued business for you 
—wiring goes right along—porcelain 
products are in demand. So, as those 
calls come to you for porcelain, be 


sure you are prepared with ILLINOIS 


_ PORCELAIN. 


No vital materials go into the production 
of porcelain, materials do go into porce- 
lain that make these systems durable— 
that are not affected by rust or corrosion 
—that make possible full safety—that 
make these systems valuable where there 
is dampness and fire hazard. 


Illinois. all porcelain wiring systems are 
adaptable to practically all wiring plans 
and layouts. They can be installed with- 
out grounding. 


ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
















WEATHER PROOF 
BOXES 


Type Y 3200 


0.2. 


JUNCTION 
To) q 35 








CAST IRON 
JUNCTION © 





4 HEAVY DUTY 
OR PULL BOXES o EXPLOSION 
~s RESISTING 
BOXES 
Type Y 6000 A 


HEAVY DUTY 
WATERTIGHT 


BOXES 
Type Y 6000 B 


OTHER TYPES AVAILABLE NOW ARE: 


UNFLANGED RECESSED-COVER BOXES —Type Y 6200 
FLANGED RECESSED-COVER BOXES —Type Y 7000 
UNFLANGED JUNCTION OR PULL BOXES —Type Y 1200. 
FLANGED OR FLUSH BOXES —Type Y 8000 ~ 
RECESSED SIDEWALK BOXES —Type Y 5800 
FLUSH TRIM BOXES —Type 8200 


This complete line of O.Z. Cast Iron Junction Boxes is enjoying an ever- 
increasing usage in the building of railways, subways, docks, bridges, indus- 
trial plants, highways and underground systems. Constructed of close-grain 
iron castings, these sturdy boxes are made with the same attention paid to 
quality and detail that has always been associated with O.Z. 
products. :; 

Boxes are drilled to your specifications. Send for drilling 
template pads and also for catalog showing wide range of sizes 
along with complete data on Conduit Fittings ... Cable Ter- 
minators ... Solderless Connectors ... Power Connectors... 
Grounding Devices. You'll get prompt and efficient service. 


ELECTRICAL MFG. CQO. 


@® 262 BOND STREET - BROOKLYN,2 N. Y. 


N PRiN C lL Re Aree § 
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seventh of the alloy steel w 
combat ‘vehicles: maa 
the copper and copper-base alloys wa, 
incorporated in ammunition of all kinds, 
Over four-fifths of the aluminum Was 
consumed directly in aircraft and aire 
craft parts and equipment. 

The tabulation on page 138 indicates the 
relative dollar value of the various classy 
of products and their importance as con. 
sumers of controlled materials. 

Only a part of the compiled Statistics 
are reproduced here. 


ADEQUATE WIRING BUREAU 
PLANS DISPLAY 


Over 2,000 Home Builders are ¢. 
pected to attend the Convention and Rx. 
position of the National Association of 
Home Builders at the Sherman Hote, 
Chicago, January 15-18, to bring them. 
selves up-to-date on materials, equipment 
and techniques which are ready now, of 
will be ready for the resumption of home 
construction. The slogan of the Conven 
tion is “Back to School for Postwar 
Builders.” 

George F. Nixon, chairman of the Con 
vention Exposition Committee, told ‘the 
Presidents and Secretaries of the Ne 
tional Association’s local chapters at 
their quarterly meeting in Washington, 
D. C., this Fall: “No member will’ 
qualified to build postwar homes unless fit 
attends the January Exposition and Gor 
vention.” 

In keeping with this philosophy, the 
National Adequate Wiring Bureau wil 
participate in this show, in order that 
builders in attendance who are seeking in- 
formation which will be of practical assis- 
tance in postwar home building activities 
may see how Adequate Wiring will hep 
to solve their postwar problem of meeting 
public demand for automatic. features in 
all sizes and types of homes. 

One of the major features of the Cor 
vention and Exposition will be an at 
nouncement and display of the six prizt 
winning home designs submitted in com 
petition by members of the N.A.HB, i 
order to focus attention on the best m 
pre-war home design, which, the hom 
builders state, will “set the pace” for post 
war home construction for the next fir 
to ten years. The occupational) classi 
cations used as a problem for the first time 
in a national contest are: The Farm 
Home, The City Home, The Suburban 
Home, The Industrial Worker’s Home 
The Summer Home and The Home for 
Two (the Veteran’s Home). Special pet- 
mission has been given to the Nationa! 
Adequate Wiring Bureau, as a strictly 
service organization, to feature Adequalt 
Wiring layouts for these six homes in tt 
exhibit. It is believed that the Bureat 
may be the only exhibitor permitted to 
use these designs. 

In addition to the wiring layouts, th 
Adequate Wiring Exhibit will demo 
strate the electrical sales features 
for each home by Adequate Wiring. ¥ 
phasis will be given to advantages 
Certified Adequate Wiring, in those ar 
having Certification licenses. , 


Almost two-thirds gf. 
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FRICTION AND RUBBER TAPE 


(SPLICING COMPOUND) 


3-POINT 
GAUGE 


MEASURES ANY SIZE 
HEAVY OR THIN WALL 
CONDUIT AND PIPE 


The AUSTIN organization has grown to its present size 
Keeping user interest foremost. Fifty years of sup- 
ing the'finest and most complete line of Electrical 

Witing Prodacts has rewarded us with an ever growing 

nd for our products and we pledge a continuation 
of our same Quality and Service. AUSTIN Products. 
ue distributed through the Electrical Wholesaler. 


THE KEY TO THE HOME 


+ + LATEST. 
ADDITIONS TO 
OURLINE.-.-- 


Here are just a few of the many new items added. 
to THE AUSTIN LINE— THE COMPLETE LINE. 
Many more will follow. Our aim is to give the 
Electrical Contractor the finest tools and the best 
electrical wiring products with which to do a better 
job, in less time, with a greater profit. 


The AUSTIN name is well known to Electrical Con- 
tractors. They have used AUSTIN products con- 
sistently and with success for industrial and com- 
mercial installations. To this we have added a mest 
complete line of AUSTIN wiring products for rural . 
electrification or farm installations. oe 


AUSTIN products are ready and will fill the bill com- 
pletely—line up now with AUSTIN—get familiar 
with our line—send for our complete catalog today. 


WEATHERPROOF YARDLIGHTS 


ELECTRIC FENCE 


CONTROLLERS 


THE M. B. AUSTIN COMPANY . 


108-116 S. DESPLAINES ST. 
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CHICAGO 6, ILL. 













every LINEMAN 
<- a KLEINMAN! 






Wo 





Wuen Mathias Klein first dedicated his little forge . 
shop to the manufacture of fine tools, the new force 
of electricity was just beginning to affect the lives of 
millions of American citizens. 

Since that time, one generation of linemen has passed 
the word to the next: that for the tough job of keeping 
communications. open—of keeping power flowing— 
only the best in equipment is good enough. 

Linemen’s pliers and wrenches, belts and straps, 
climbers and grips have kept pace with the amazing : 
technological advancement in the electrical industry. 
But this equipment today has this in common with the 
equipment that the pioneer lineman used—it still carries 
the name Klein. 

In 1945, as when the first wires were strung, Amer- 
ica’s linemen are still Kleinmen. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
international Standard Electric Corp. 
New York 


if 
i 


L (@) Y 
E 0 | 
\ 'N q ; sj 
Since 1857 Say 


This book on the care .and 


safe use of tools will be sent ta 
without charge upon iar nell 
WEEE & Sons 
Established 1857 

>2 


See ELMONT AVENUE, CHICA Gas. 








Chicago, Ill., U.S.A. 


PELINOIS 








A number of electrical industry execy 
tives from utilities, leagues and the like 
have indicated their intention of attend. 
ing the show in company, with builders 
from their territories. While this display 
is being financed by the National A¢p 
quate Wiring Bureau, electrical indysty 
groups around the country which are now 
preparing to resume active Adequate Wir. 
ing promotions, are urged to look upon 
the Bureau’s display at the N.AHB 
Convention as their representative for 
builders attending from their areas. 
Following the Convention, a few 
changes will be made in the display, 
make it applicable to consumers as wel 
as to builders. The display will the 
be made available, on an itinerant basi 
to electrical industry organizations fy, 
use in their own show rooms, in regional 
meetings with builders, architects, an 
home financing agencies, and the like. De. 
tails of this arrangement will be a. 
nounced soon. 













INTERPRETATIONS 11 AND 12 
TO ORDER L-41 


The War Production Board has issued 
Interpretations 11 and 12 to Conservation 
Order L-41 (Construction). 

Interpretation 11 clarifies provisions 
governing building alterations that ma 
be made in connection with installations of 
machinery or equipment permitted under 
Direction 2 of the order. 

The interpretation states that the alter- 
ations which can be made without WPB 
permission are only such as are directly 
required in connection with the installation 
or operation of the machinery or equip- 
ment being installed, Alterations not i- 
rectly required in connection with the 
installation or operation may not be matt 
under the Direction. 

For example, new walls or partitions 
may be put in where required for the 
operation of the machinery or equipment 
but the installation of offices, office parti 
tions, storage rooms, toilets, etc., are not 
permitted except by specific WPB 
approval. 

The interpretation further points ott 
that the Direction does not limit the cot 
of building materials which may be used i 
connection with the installation of machit- 
ery or equipment to be used in a busines 
designated on List A of Controlled Mate 
rials Plan Regulation No. 5; on Schedil 
I or II of CMP Regulation No. 5A; ori 
a business given priorities assistance 
any P or U order for maintenance, repa! 
or operating supplies. However, im 
case of machinery or equipment to be 
in any other business, the MRO s 
and an AA-5 rating may be used to s 
$500 worth of materials for each installa- 
tion or related alteration. The amoutl 
of unrated materials which may be ob- 
tained for such an installation 1 
limited by the Direction. : 

Processing or service machinery # 
equipment may be installed in an 
ing building regardless of how the ¢ 
ment is obtained. However, building s#” 
ice equipment (plumbing, heating, ! 
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UGHTING GLASSWARE BY CORNING WILL MEAN 
MORE THAN EVER... SOON! 
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It will be a great day when the production line is cleared Definite plans are in progress for postwar expansion of 
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of vital war jobs. Then, new and finer engineered lighting- our facilities. for the production of new and more highly 








ware by Corning will be available. efficient illuminating glassware for tomorrow’s better 











In-the meantime, we are making every effort to serve lighting. 
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are not 

WPB 


the lighting industry to the best of our ability. We are The use of Corning engineered lightingware is 





trying to maintain in stock as many standard catalog gaining increased customer acceptance—and, Corning 











items as possible to meet your requirements. research and development will assure a continuation of 
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During the past four years the laboratory, engineering our leadership in the field of illuminating glassware. 






and production staffs of Corning have learned a great Send for your copy of “Corning Lighting Data,” con- 





deal in solving problems important to the war effort. taining specifications and applications on the complete 





All this valuable information turned to the task of de- line of engineered Corning Flur-o-guide Lenses and 






signing and producing lighting glassware is bound to Panels. Address Lighting Sales Dept., EC1 Corning 





produce @utstanding results. Glass Works, Corning, N. Y. 







“CORNING?” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, New York. 
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WIRING SYSTEMS 


YOU INSTALL OR MODERNIZE 


wih G=E FUSES 


The quality of G-E Fuses is equal to the finest wiring workman- 
ship. Use them for added evidence of the quality of the work you 
do. Many kinds and sizes are available from enclosed cartridge 
fuses with 600 ampere capacity to plug fuses with only three ampere 
capacity. The G-E fuse line includes: 

Non-renewable enclosed fuses, either indicating or non-indicating 
with 1 amp. to 600 amp. capacity, 250 or 600 volts. 

Renewable enclosed fuses with 3 amp. to 600 amp. capacity, 250 
or 600 volts. 

Silvend fuses with silver-plated contacts with 3 amp. to 600 amp. 
capacity, 250 or 600 volts. 

Pyrex* plug fuses with 3 amp. to 30 amp. capacity, 125 volts. 

All G-E fuses are carefully tested and accurately rated. They are 
made of the best materials. The Silvend fuses are designed for use 
with apparatus having mirenptnee fuse contacts. Heating due to 
oxidation does not occur with this combination. The Pyrex fuses 
are neat appearing . . . have magnifying windows for easy reading 
... are available in fuse dispenser cartons holding five fuses each. 

For further information see the nearest G-E Merchandise Dis- 
tributor or write to Section D151-8, Appliance and Merchandise 


Department, General Electric Co., Bridgeport, Conn. 
*Reg. U.S. Pat. Off. 


BUY WAR BONDS AND HOLD THEM 


Hear the General Electric radio programs: ‘‘The G-E All Girl Orchestra” 
Sunday 10 P.M. EWT, NBC. “The World Today” news, every weekday 
6:45 P.M. EWT, CBS. : 


GENERAL & ELECTRIC 
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on a special application form such as 
WPB-541, WPB-542, or WPB-1319 
Building service equipment not obtained 
through approval of a special form my 
not be installed under Direction 2, 
Plumbing and Heating equipment not 


included on List A ot Limitation Orde: 


L-79 (Plumbing, Heating and Cooking 
Equipment) is normally obtained without 
any application to WPB and cannot, 
therefore, be installed under Direction 2 
of Order L-41. 

If plumbing and heating equipment jn. 
cluded on List A of Order L-79 is to fp 
installed in a residence, application may 
not be made on WPB-1319, but must fe 
made on Form WPB-2896 (Application 
for Residential Construction Under Order 
L-41) and filed with the Federal Hoysj 
Administration. Approval of this housing 
application gives the applicant authority 


for the needed alterations or new com 


struction. 

Plumbing and heating equipment which 
cannot be obtained on a special form and 
therefore cannot be installed under Dj. 
rection 2 may be installed to the extent 
permitted under the annual allowance 
given by Order L-41 or by other pro 
visions of that order. If an installation is 
not permissible under L-41, an application 
under that order should be filed in the 
usual manner. 

Interpretation 12 to Order L-41 has 
been issued to clarify provisions of the 
order that deal with the annual cost limits 
under which construction may be per- 
formed without War Production Board 
permission. 

The interpretation points out that the 
exemption applies only to jobs having a 
total cost within the annual allowance 
granted for the various types of construc- 
tion permitted under the order. 

A single job having a total cost greater 
than the appropriate annual allowance'may 
not be done partly in one year and partly 
in another year, or partly by one owner 
and partly by a new owner. 

The interpretation points out that the 
annual allowance applies to all jobs done 
on the same building or unit in the same 
calendar year and a new allowance may 
not be computed if the building changes 
ownership or a different contractor 1 
employed. 


REVISED WIRING HANDBOOK 
BEING PREPARED 


The Industry Committee on Interior 
Wiring Design, which is representative of 
all branches of the electrical industry, was 
re-organized in May of this year, and at 
that time was authorized to #eview the 
Handbook of Interior Wiring Design. 

The Technical Committee, with A. Carl 
Bredahl of Westinghouse Electric and 
Manufacturing Company as chairman, wa 
assigned the task of revising the existilg 
standards. Two subcommittees have beet 
at work for several months revising 
standards ‘on Residence Wiring Desig% 


‘ and, also, developing a standard on Fart 


stead Wiring Design. 
The full Technical Committee w% 


when obtained by means of an approval 




















W. can all see with the naked eye that the 
Payroll Savings Plan provides the most 
stable method of war financing. Analyze it 
under the X-ray of sound economics and 
other important advantages are evident. 
A continuous check on inflation, the 
Payroll Savings Plan helps American In- 
dustry to build the economic stability upon 
which future profits depend. Billions of 
dollars, invested in War Bonds through 
this greatest of all savings plans, represent 
a “high level” market for postwar products. 
Meanwhile, putting over Payroll Savings 
Plans together establishes a friendlier re- 





lationship between management and labor: 

To working America the Payroll Savings’ 
Plan offers many new and desirable oppor- 
tunities. Through this systematic “invest- 
ment in victory,” . 


age are today within the reach of millions. 
>The benefits of the Payroll Savings Plan. 
to both management and labor are national 


benefits. Instilling the thrift principle in ~~ 


the mind of the working men and women, 
the Payroll Savings Plan assures their 
future security—and is a definite contribu- 
tion to the prosperity of postwar America! 


homes, education for 
‘their children and nest eggs for their old 


The Treasury Department acknowledges with appreciation the publication of this message by 


ELECTRICAL CONTRACTING 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council. 
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Now I can call anyone instantly 
— anywhere in the plant! 


BELL 
VOICE PAGING and 


BROADCASTING 
SYSTEM 


Double-barreled improvements—in production and em- 
ployee relations—have won a permanent place in indus- 
try for voice-paging and music broadcasting equipment. 
BELL’S new dual-purpose sound system, designed 
especially for industrial use, provides for plant-wide 
broadcasting of announcements, instructions, and re- 
corded music as well as for paging of individuals by 
voice! Employees work better, faster, more accurately 
and cheerfully to music! Voice-paging saves time and 
steps, gets orders straight to the right party, cuts super- 
visory work, simplifies management, aids production! 
Standard units can be combined in any number, to fill 
requirements of any size. Write for details on the 
BELL Industrial Voice Paging 


SOUND SYSTEMS, INC. 


BEL 1196 ESSEX AVE., COLUMBUS, OHIO 


Export Office: 5716 Euclid Ave., Cleveland, Ohio 




































FOR DRILLING 15” up to 2” di- 
ameter holes in concrete and 
other hard materials. 





AA veitenie with tools for drilling, cutting or spading. 
="" Will do light duty work or any heavy duty work. 
The Master Hammer runs without striking a blow 
until pressure is applied, enabling operator to control 
blow as job requires. Easy and economical to operate. 
Built for light weight and long service. Used through- 
out the world. Power blow hammers operate on 115 
volt AC or DC, 25, 50, or 60 cycle. If no electricity is 
available use Master Portable Generator Plant Model 
650 (illustrated above). 
Write for Bulletin 500 for complete details. 


MASTER VIBRATOR 


FOR CUTTING concrete and other 
materials. For vibrating, tamp- 
ing, chipping steel, cast iron 
and wood...scaling and caulk- 
ing...peening welds and other 
heavy work. 


FOR SPADING, cutting clay and 
similar materials. 


COMPANY 
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called to meet in December to act 
the proposed new wiring standards pte. 
pared by the subcommittees. 

Subject to the action taken by ¢ 
Technical Committee, the main Committee 
expects to meet some time early in 1945 
primarily for the purpose of acting on th 
newly developed standards. E. A, Bran 
of the Buffalo, Niagara, and Easten 
Power Corporation is chairman of th 
main committee. 


ACTION TAKEN FOR NATION-Wip: 
APPRENTICE TRAINING 


Action was taken at the final sessin 
of a meeting of the National Gener 
Committee on Apprenticeship for th 
Construction Industry to expand the m 
tion-wide apprentice training program in 
the building trades for returning veterans 
and other American youth. Attending 
the meeting held in Washington, D. C, 
‘were representatives of major national and 
international trade unions and _ nation 
employer associations in the variow 
branches of the construction industry, » 
well as the U. S. Chamber of Commer: 
and the Associated General Contractors 
Also present as consultants were Edwari 
M. Claude, Special Agent, Trade and In- 
dustrial Education, U. S. Office of Educ- 
tion, and representatives of other Federd 
Government agencies concerned with 
training. 

, Marion H. Hedges, Director of Re 
search, International Brotherhood of Ele- 
trical Workers, presided. The conferent 
was held under the auspices of the U.S. 
Apprentice-Training Service, War Mar 
power Commission. 

William F. Patterson, Director, Appret- 
tice-Training Service, WMC, addressed 
the meeting. He stressed the important 
of the construction industry giving it 
best thought and effort to the problen 
of training apprentices for craftsmanshi 
in the building trades for the postwar em 
and particularly that of providing oppor 
tunities to returning veterans for appftt 
tice training to equip them for careers 
the construction industry. 

Resolutions adopted called for effort 
to coordinate more closely than ever it 
fore the activities in the different branch 
of the construction industry in ex 
the national apprentice training progratt 
for widespread extension of trade traitilig 
under the sponsorship of joint appremiitt 
ship committees, representative of 
and management, in all the building t1 
both local and national ; and for uniform 
policies in handling apprentice training * 
returned veterans under the educa 
and financial aid provisions of the “G! 
Bill”. An executive committee was mal 
to effectuate policies of the construct 
industry and to act in the interim betwes! 
meetings of the general committee. 

Members of the General Committee 
Apprenticeship for the Constructiom It 
dustry, in addition to Chairman Matt 
H. Hedges, attending the meeting we 
William J. Barney, Chairman, Apprentt 
ship Committee, Associated General Ot 
tractors of America; E. L. Flentje, Br. 
cutive Secretary, National Associatiat 
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Master Plumbers; Oscar A. Reum, Presi- 
dent, Contracting Plasterers’ International 
Association; G. S. Stuart, Executive Di- 
rector, Painting and Decorating Contrac- 
tors of America; Joseph C. Fitts, Secre- 
tary, Heating, Piping and Air Conditioning 
Contractors, National Association; John 
E. Rooney, General President, Operative 
Plasterers’ and Cement Finishers Inter- 
national Association; and Maurice A. 
Hutcheson, First General Vice-President, 
United Brotherhood of Carpenters and 
Joiners of America. 


l&S RESEARCH FUND 
TRUSTEES ELECT OFFICERS 


At the first meeting of the Board of 
Trustees of the IES Research Fund held 
recently, the following officers were 
elected for the coming year’s activities: 

Chairman, P. H. Daggett, dean of the 
College of Engineering, Rutgers Univer- 
sity, New Brunswick, N. J.; treasurer, 
A. H. Nicoll, president of Graybar Elec- 
tric Company, New York; and secretary, 
A. Dexter Hinckley. 

The other members of the Board are: 
Dr. Conrad Berens, opthalmologist, presi- 
dent of the Medical Society of the County 
of New York; Laurence A. Hawkins, 
executive engineer of the Research Labor- 
atories of the General Electric Company, 
Schenectady, N. Y.; A. W. Deller, patent 
counsel for the International Nickel Com- 
pany; Howard M. Sharp, president IES, 
1943-44, manager of residence and Farm 
Bureau, Buffalo, Niagara Electric Com- 
pany and S. B. Williams, president IES 
1944-45, editor of Electrical World. 

The Board also discussed a number of 
research projects which had been de- 
veloped by the Research Coordinating 
Committee in recent years. The appoint- 
ment of a Research Executive Committee 
of six was also discussed. Such a com- 
mittee when appointed, will have the re- 
sponsibility of preparing research projects 
for the Trustee’s consideration, and fol- 
lowing through the work of such projects 
to their final completion and’ publication. 


OPA REGIONAL OFFICES TO 
ACT ON APPLICATIONS 


Regional offices of the Office of Price 
Administration have been given authority 
‘act on applications from sellers of serv- 
lees Tequesting simplification of the method 
of determining their ceiling prices. 

This action makes no other changes in 
the existing provision that sellers of a 
Vaniety of services who price under six 
specified regulations may make application 
for permission to determine ceilings for all 
Services under only one regulation. 

€ decentralization move, effective De- 
cember 30, 1944, permits Regional Admin- 
istrators, in turn, to delegate the same 
authority to OPA district offices, through |. 
Which it is intended applications should be 
fd in the future. The move should 












































VARNISHED CAMBRIC 
CABLE 


BRAIDED & LEAD SHEATHED 











Collyer Varnished Cambric Cable is well known for its 







high dielectric strength and resistance to heat and oil. 







Cables having this insulation require less space, and 







due to higher safe operating temperatures carry a 






heavier current load for a given copper conductor. 








For full information, contact the nearest Collyer 






representative or write us direct. 
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INSULATED WIRE COMPANY 




















facilitate action on these applications. 
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Pioneers in } Since October 18, 1943, suppliers 9 r 








services whose ceilings are established lo 
Me L i G ad T i a 6 more than one of six specified remand 
could apply to OPA’s national office {or iz 
; EQUIPMENT authority to determine their ceilings by M 
using only one of the regulations. The aim Ww 
..- Since 1880 has been to simplify price control for St 
services coming under six different regula. se 
° e tions, some or all of which might be reoy. ch 
Back nm Production Soon J larly offered by one supplier. " re 
The six regulations are: General Maxi. en 
Since mid-1941, the Government has utilized our mum Price Regulation; Maximum Price " 
: ried : Regulation 134 (Construction and Road | 
complete facilities and 50 years of metal-fabricat- Maintenance Equipment Rental Prices and pe 
ing know-how, in the day and night production Charges for Operating and Maintenance me 
of vital war materiel. or Repair and Rebuilding Services); er 
Maximum Price Regulation 136 (Ma pr 
v 3 chines and Parts_and Machinery Sery- At 
Now ... with war orders being slowly reduced ices); Revised Maximum ‘Prics Ral * 
.-. we are able to turn our attention to the regu- tion 165 (Services); Maximum Price sh 
lar Faries Line. Regulation 246 (Manufacturers’ and fut 
Wholesale Prices for Farm Equipment), be 
Being faced with no reconversion problem, pro- and Revised Maximum Price Regulation abi 
. tne 251 (Construction Services and Sales of 
duction has already been resumed on some im- Installed Building Materials). to 
portant items . .. notably incandescent and There are two limitations to this au rs 
fluorescent industrial brackets. Others will follow thority: (1) No authorization may te } 
, tips granted to apply the provisions of Revised bal 
quickly upon the release of limitation orders. Maximum Price Regulation 251 to sery- 
ices subject to any of the other five regu- a 
It is with great pleasure that we again greet our lations. - In the case of suppliers sub- ve 
. : ject to Maximum Price Regulation 134 or 
many friends in the trade. Maximum Price Regulation 136, the au- “ 
nN 


_| thority may be granted only by OPA’s 

r A R | E © MY G ¢ DECATUR national office if the supplier’s sales of low 
, . services under either of these two regula- 

ILLINOIS tions exceeded $75,000 for the calendar 


year 1942 or for the fiscal year ending in 
1942. RE 






















Las > 
fe TheWorlds Most Complete Line of 
iT} \ p NHA APPOINTS ARCHITECTURAL 
L/S ADVISORY COMMITTEE 


INTER-COMMUNICATION An Architectural Advisory Committee 


has been formed to guide and assist the 


Bae 
\\ 1, . Federal Public Housing Authority, local 
N. GF, housing authorities, and any others inte- 
Se rWE 4 


. . . Everything the most discriminating eye for beauty could de- 
sire in modern styling. Everything advanced electronic engineering 
skill and ingenuity are capable of producing in inter-communica- 
tion that continuously meets the most rigid requirements of con- 
venient, efficient, care-free, economical operation in large organiza- 
tions or small ...a unit for every need .. . within the price range 
of every prospect. 

Everything in prestige, sales co-operation and jobber protection 
essential to establishment of profitable and permanent trade. 

Why be satisfied with less than “Everything”? Write or wire 
today for complete Talk-A-Phone catalogue . . . get acquainted with 
Talk-A-Phone’s many outstanding 
features . . . talking points that 
batter down sales resistance... 
and you'll admit that -the World's 
Most complete Line of Inter-com- 














I 
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SUNSSEGcGadG ss munication “HAS EVERYTHING”..| [am 
Good deliveries. Address Depart- sin : 
ment A-2. C. C. HUNTER of Elmira, New York 


and consulting engineer to Remingtow 
Rand. To meet the maintenance requit 


ments of the vast fluorescent installation 
qd - 1g one 0 at the Propeller Division plant in Bing 
e . hamton, he designed a mono-rail Sf 


: tem to carry an under-slung buggy whit 
1512.So0o. Pulaski Rd. Chicago 23, Ill. now speeds cleaning and tube-replate 


ment. 
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rested in the design and development of 
low-cost housing for .the future. 

The committee has been initially organ- 
ized under the chairmanship of Howard 
Myers, publisher of Architectural Forum, 
with William W. Wurster, dean of the 
School of Architecture at the Massachu- 
setts Institute of Technology, as vice- 
chairman. Membership will consist of 
representatives of the architectural and 
engineering professions and of local hous- 
ing authorities. 

The committee will undertake inde- 
pendent studies of the design and develop- 
ment of low-rent projects under the Fed- 
eral Public Housing Authority and its 
predecessor, the United . States Housing 
Authority, and evaluate this experience 
on the basis of ideas and designs that 
should be incorporated or expanded in 
future low-cost housing and of mistakes to 
be avoided or experiments which should be 
abandoned or modified. 

The committee will be given full access 
to the records of the FPHA and of local 
authorities and a program of specific 
studies -will be drafted as soon as its 
organization is complete. 

The committee plans to employ the ex- 
pert talents of its members in their partic- 
ular fields of design, construction, and 
family requirements, and to harmonize 
technical requirements with the living 
needs and habits of families for whom 
low-cost housing is intended. 


REGULATION REQUIRES 
COMPLIANCE WITH WMC ORDER 


A priorities regulation dealing specific- 
ally with compliance with WMC regula- 
tions has been issued by the War Produc- 
tion Board, following a statement on man- 
power ceilings issued at the White House 
by Director of War Mobilization and Re- 
conversion James Byrnes: 

(a) Priorities and allocations may be 

withdrawn or modified if WMC regula- 
tions are not complied with: Any priori- 
ties or allocations granted by or under 
the authority of the WPB may be with- 
drawn or modified at any time when the 
WPB makes a finding that materials or 
facilities are not being used most effec- 
tively for the prosecution of the war as 
a result of a failure to comply with an 
employment ceiling or hiring regulation 
of the War Manpower Commission. 
_(b) Procedure: Priorities or alloca- 
tions will be withdrawn or modified under 
this regulation only after the WMC has 
certified to the WPB that an employer 
has refused to comply with an employment 
ceiling or hiring regulation within a reas- 
enable time after he has been notified of 
his failure to do so. If, in the opinion of 
the WPB, there is reason to believe that 
materials or facilities are not being used 
Most effectively for the prosecution of the 
War as a result of the failure to comply, 
it will institute proceedings before one of 
its Compliance Commissioners to deter- 
mine whether there is proof of this, and 
will give the employer appropriate notice 
and opportunity for a hearing. 

(c) What priorities and allocations are 
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@ Wiring with PORCELAIN uti- 
lizes nature’s two best insulating 
materials—porcelain and dry air— 
to do the job of insulation, support 
and boxing of switches, receptacles, 
etc. Because this time-proven 
method of knob-and-tube wiring 
offers so much in protection—in 
adequacy—in permanence—and 
low cost—PORCELAIN is carrying 
the load increasingly today for in- 
dustrial, commercial, residential 
and rural wiring. Keep in touch 
with your helpful Electrical Inspec- 
tor for latest fire-prevention facts. 
Write for wiring manual. 








ORCELAIN 
RODUCTS, 


FINDLAY, OHIO 


Inc. 











PEeCTRICTTY:| 


For Any Job—Anywhere — PLANTS 


Reliable, economical electric service for electrica] con- 
tracting projects anywhere, anytime, with an Onan 
Electric Generating Plant. From the 65 basic models, 
the right plant for any job or application, large or 
small, can be selected. 










Driven by Onan built, 4-cycle gasoline engines, these Models range from 350 
power plants are of single-unit, compact design and i 

sturdy construction. Suitable for all mobile, stationary to 35,000 watts. A. C. 

or emergency service. types from 115 to 660 

Model shown is from W2C volts; 50, 60, 180 cycles, 

’ 3- ’ I ’ H . 

116 eal; povared by valor single or three-phase; 


cooled, 2-cylinder engine. 


400, 500, and 800 cycle, 
single phase; also spe- 
cial frequencies. D. C. 
types range from 6 to 
4000 volts. Dual voltage 
types available. Write 
for engineering assist- 


ance or detailed litera- 





ture. 








Quer 250,000 


¥, Mececd 
D. W. ONAN & SONS  hinexrous 5. mm 
ea aiedine a 


Assure Accuracy, Positive 


MM E R ¢ U RY Operation and Long Life 
SWITCHES 


MERCOID 


















Tilting Type 


ee 


eee speeeest ft & 8 


’ Mercoid hermetically sealed mercury switches are the most dependable means for 
§ opening and closing an electrical circuit. They cannot be affected by dust, dirt, moisture 
. orcorrosion: nor are they subject to open arcing, pitting. oxidation or sticking of contacts. 
e  Mercoid Switches are successfully used in many industrial applications. 

There are various types’ available. The magnetic type, illustrated above, operates 
with the movement of the magnet—the tube remains stationary. The tilting type, opens 
and closes the circuit on a snap-action principle. Both types provide an instantaneous 
and positive ‘‘make” and “break” in the circuit. 

Our engineering staff will assist in their application to any of your switch problems. 


Further information sent upon request, 


THE MERCOID CORPORATION - 4225 BELMONT AVE. + CHICAGO, ILL. 
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USE MERCOID CONTROLS 





FOR OIL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION, 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 
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covered by this regulation: This regy. 
lation applies to all kinds of priorities and 
allocations which are granted either before 
or after this regulation is issued, inelyd- 
ing preference ratings, allotment numbers 
or symbols, and directions, authorizations, 


or grants of appeals to deliver or receive 


material or to manufacture products of 
to use facilities. by 


FPHA PLANS DISPOSITION 
OF WAR HOUSING 


The Federal Public Housing Authority: 


will enter 1945 with 95% of its war hous- 
ing construction task completed, but it 


still is faced with a number of vitally im-’ 


portant building jobs and the biggest 
civilian housing management assignment 


in history, reports Philip M. Klutznick, 


FPHA Commissioner. 

The FPHA has had the responsibility 
for the bulk of the publicly financed war 
housing program totaling 830,000 accom- 
modations. Of these, 788,000 had been 
completed by October 31. The total pro- 
gram involves 583,000 family dwellings, 
166,000 dormitory units and 81,000 stop- 
gap accommodations. 

“While the FPHA must concentrate on 
meeting war needs, we have moved up on 
the “problems ahead,” Commissioner 
Klutznick said. “As a result of prepara- 
tions made in 1944, the FPHA will be 
ready during the coming year to undertake 
disposition of war housing wherever it 
becomes surplus because of progress on 
the battlefronts. And as a result of studies 
being completed by communities over 
the country, we also expect to have firm 
estimates of postwar needs and of the 
programs those communities will want to 
undertake in the low-rent housing field 
when the necessary Federal aid becomes 
available.” 

The war housing job has neared comple- 
tion in the face of mounting shortages of 
both materials and manpower. Savings in 
manpower, materials, money and time 
have been accomplished through the use 
of temporary construction, portable shelt- 
ers and the conversion of existing build- 
ings to provide additional accommoda- 
tions. 

Looking toward the liquidation of the 
government’s war housing investment 
when war production is curtailed and 
workers return to peacetime jobs, the 
FPHA established a disposition branch 
in 1944 and began developing procedures 
and techniques for accomplishing the task. 

“ Disposition of the stock of permanent 
housing is primarily a matter of obtain- 
ing a fair return to the government and 
avoiding disruption of local housing. 

Temporary housing, built with substitute 
materials and emergency construction 
methods, is not suitable for long-term 
residential use. To explore the possibil- 
ities of reducing disposition costs and of 
conserving in more usable form the mate 
rials from this temporary housing, exper 
ments were conducted by FPHA in de 
mounting the structures in panels. These 
panels can be reassembled into utility 
buildings suitable for a variety of nol 
residential purposes or packaged for cot 
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C. H. CRAWFORD, plant engineer 
of the Remington-Rand, Propeller Divi- 
sion plant in Binghamton, New York, 
who can now back up his arguments 
with facts from experience data in favor 
of bus-duct network with respect to 
flexibility, capacity and insurance against 
outage. 


venient shipment to new sites in this 
country or abroad. 

In preparation for meeting postwar 
housing needs, the FPHA has suggested 
that local communities get firm estimates 
of their needs in the low-rent field which 
cannot be served by private enterprise and 
to indicate, in applications for a postwar 
shelf of both urban and rural projects, a 
proposed three-year program if federal 
funds are made available. 

During the war 63,000 war dwellings 
are being completed with low-rent 
housing funds and will become low-rent 
housing after their war need is served. 

In looking toward the postwar ex- 
pansion of the low-rent housing program, 
the FPHA commissioner reiterated the 
proper sphere of public housing in the 
postwar era: 

(1) No new public housing should be 
provided where it is possible to fill a 
need with decent existing housing. 

(2) No public housing should be pro- 
vided that will compete with private cap- 
ital in its appropriate sphere. 

(3) To induce private capital to provide 
standard housing for the lowest possible 
imcome market, a gap of some reasonable 
percentage, say 15 to 20 percent, should be 
left between the highest income to be 
served by public housing and lowest in- 


Come which can be reached by new private 
housing. 


ANOTHER ELECTRONICS 
COURSE FOR INDIANAPOLIS 


Electrical men in Indianapolis are clam- 
is for more information on the subject 
ot electronics. Responding to a persistent 


emand for additional instruction (they 
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Where NEW IDEAS 
in lighting are hatched 


Here in the extensive Goodrich re- 
search laboratories, every develop- 
ment in industrial lighting undergoes 
exhaustive tests with instruments 
which measure illumination with mi- 
crometer-like accuracy. For it is here 
that each Goodrich fixture must prove 
its right to live. 

One of the most extraordinary de- 
vices found hereis the spherical photo- 
meter, used to measure reflective effi- 
ciencies. Other novel equipment is 


, 


4600 BELLE PLAINE AVENUE, 


used to tabulate foot-candle intensi- 
ties, to plot light distribution curves, 
or to determine the beam spread of 
floodlights. There is no place here 
for guesswork. Every size and style 
of Goodrich reflector must deliver the ° 
amount and quality of illumination 
that assure the utmost in modern 


lighting. Goodrich lighting special- 


ists have put modern illumination to 
work in all kinds of industries. They 
can help you. 


Sold through electrical wholesalers. 


CHICAGO 41, ILLINOIS 





Brown-Brockmeyer 
Centur 
Cutler-Hammer 


Emerson 





General Electric 
Hamilton-Beach 
Holtzer-Cabot 
Howell 

Hunter 

Ilg 

Leland 

Marathon 


PA R T ¢- 
CONTROLS 
MOTORS 


FANS 





PROMPT SHIPMENT FROM LARGE STOCKS 
AUTHORIZED PARTS DISTRIBUTORS 


Master 

Peerless 

Robbins & Myers 
Ster 

Thor 

Wagner 
Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 


200 William St. Barclay 7-6616 New York 8, N. Y. 




















A Complete Line of 


BAKELITE 
OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


No. 7050 


00% 


Nos. 0s. 
3057 & 4057 3056 & 4056 





©e00 


os. os. 0s. Nos. 0. 
3051 & 405! 3052 & 4052 3053 & 4053 3054 & 4054 4055 


SAFE @ ECONOMICAL e@ DURABLE @ NEAT 


The sizes and design, except for clamps and wire knockouts, same as 
standard metal outlet boxes. They take standard type of fixture studs. Two 
clamps supplied with each box. The wire clamps hold against 125 lbs. pull. 
When used with fixture studs they withstand over 400 lbs. pull on stud. 


These Bakelite Outlet Boxes have side knockouts and clamps to take 
14-2, 14-3, and 12-2 non-metallic sheathed cable, and 14-2, 14-3, 12-2 and 
12-8 CNX Type Cable and one )2 in. Bottom Knockout. 


These covers are sufficiently thick to obviate breakage in installation or 
use. Standard color Black. 


UNION INSULATING COMPANY, INC. 
FACTORY: SALES OFFICE: 
PARKERSBURG, W. VA. 27 PARK PLACE, N.Y.C. 























had a preliminary course last year), the 
Electrical League of Indianapolis, Ing 
is sponsoring a course of five ¢yenj 
sessions beginning Monday Jan, gth at 
Ipalco Hall (Indianapolis Power & Light 
Co.,, Indianapolis. A nominal registration 
fe of $2.00 for members and $300 fg 
non-members covers the cost. 

Designed for men who want practical 
non-technical information to use jn their 
daily work, the course will be of par- 
ticular benefit to industrial electrical men, 
contractors and merchandisers of ¢lg. 
tronic devices. Based on preferences ing. 
cated on a recent survey of the member. 
ship, the sessions will cover the following 
subject matter: Initial session—a Resum 
of the Fundamentals of Electronics pre. 
sented by Prof. C. W. Caldwell of Purdy 
University ; successive classes will be de 
voted to discussions and demonstrations 
of Motor Speed Regulation, Welding 
Timers, Rectifiers, and High Frequency 
Heating. Experts from these specialized 
fields have been secured to handle these 
subjects. Round table discussions are 
slated to follow the formal presentation 
of each subject. 


ELECTRICAL INSTRUMENT 
PRODUCTION UP 4000 PERCENT 


Electrical instrument production for 
war requirements of the United States 
has spiraled to 28,000,000 instrument units 
yearly—4,000 per cent above pre-war 
(1940) output—it is reported in a review 


of the electrical instrument industrys | 


contributions to victory. 
This is a “war of instruments,” it was 
stressed in the report, with 1,000 required 
































WALTER J. RIDER, owner of 4 molot 

shop by thie same name in Bin ghamith 

New York, has his shop. filled wit 

equipment of his own design 10 do 4 

better qualitative and quantitative | 
for bis customers. 
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battleship, 150 for a submarine and | S “ . - 
a pace A thousand-plane raid may | No, 1 OF A SERIES ON THE ervice Superi ority OF 
entail simultaneous employment of 500,- 

















“ith 2 000 instruments—and these raids now are 
& Light JB a commonplace. : : 
stration The 1940 production of instruments 
100 foe ME totaled 700,000 units. In 1941, foreign 

war and other orders jumped the figure 
ractical to 1,400,000. In 1942, the government’s 5 
in their war needs came to 60,000 airplanes, 45,000 
of par. fm tanks, 20,000 anti-aircraft guns, 8,000,000 
al men, —§ tons of merchant vessels, five battleships, . 
f elec. 800 destroyers and convey craft. To meet ; 
es ind. | these huge demands, the industry produced 
ember. ff 14,000,000 instrument units. : s Davis Transformers have proven 
llowing In 1943, requirements were virtually their reliability. in years of uninter- 
Resume doubled, and they were met, the report € rupted service, which Se gat FREE- 
CS pre. stated. The 1944 production was main- g ee deny Sears Our aaa 
Purdye tained at approximately the same level, and of experience, not only in manufac- 





the 1945 schedule is unchanged. turing, but also in repairing and re- 













| d radi tput—th , t building other makes of transformers 
Tati output—the wars mos ° ‘ 
aan screed a ons wiacsihe erhaps—has in- have shown us the most frequent points of failure, 
elding dramatic develop » PD p thus enabling us to take exceptional precautions to 
quency creased 40 percent, with a comparable . eliminate failures at such points. . 

sialized spiraling of instrument needs. ™ 

> these Simplification of pre-war specialized in- 





struments has cut in half the types and 
variations utilized. Prior to the war, ap- DAVIS 


proximately 100,000 variations existed. DRY TYPE 


Many companies, the report pointed out, 
have eliminated usual commercial barriers Natural Draft Cooled 


—so that facilities of one major company 
will be used to produce designs of another | DAVIS 100 KVA, three phase, 
company. Class “B” Insulated, Dry 
Type, 4160Y—208Y Volts, 
with special G&W oil fuse 
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States cutouts. 
t units 

bi HOWARD L. MILLER AGAIN 

sstry’s @ HEADS ELECTRICAL ASSOCIATION 

ale Howard L. Miller was re-elected presi- 

quired dent of The Electrical Association of 














Philadelphia for 1945 at the annual meet- 
ing of the Board of Governors held on 
December 12th. At the same time the 
other officers were likewise retained to 
serve next year. 

Mr. Miller is president of Utilties Engi- 
neering Company and is widely known in 


the electrical construction business. @ COMPLETE REPAIR AND REBUILDING SERVICE 


The other officers are: H. B. Bryans, 


DAVIS 200 KVA 
OIL COOLED TRANSFORMER 


- DAVIS 200 KVA, three phase, Oil-cooled, 
* 2400/4160Y'—120/208Y, with special G&W oil 
fuse cut-outs. 










eaimas al ; a : For years we have-been “‘transformer repair headquarters” for leading utilities and in- 
aca vice president, _Philadelphia dustrial companies. We offer complete repair and rebuilding service. All work guaranteed 

ectric Company, vice president; Philip same as that of original manufacturer. A large stock of used transformers for sale — 
H. Ward, Jr., president, Ward Electric ney SPST ACRES Verne 1: 
Company, treasurer; and Robert AF 
ae Chief of Electrical Department, DAVIS 

i . . . is 

die Department Rating Association, Qe my: \' st ye 





TRAXSFORRER TRANSFORMER CoO. (vem 


* COMPANY Phone 177 CONCORD, N. H. ~ UW $ 


“Ae BER” 


secretary, 






and 


SUPPLEMENTAL FORM FOR STOCKWELL TRANSFORMER CORP. 
HOUSING CONSTRUCTION IN CONCORD,N.H.—Phone 177 AKRON, OHIO—Phone Jefferson 4179 


Manufacture TS of Oil Cooled, Dry Type, Power and Distribution Transformer 


CONGESTED WAR AREAS Also All Types of Specialty Transformers Regardless of Size 


4 supplemental Form WPB-2896.2, to 
used in conjunction with the present ‘Contact Our Nearest Agent 


applicati ? 2 : : 
pes ation Form WPB-2896 for housing THE BRADLEY COMPANY T. B, DALLY SWANK-LIDDLE, Inc. ARTHUR E, OLSON 
é constructed in accordance with the 508 Bond Building 26 Journal Square 18925 Grand River Ave. 1119 Lane Place 

















-2 pro Washington, D. C, Jersey City, N. J Detroit 23, Michigan St. Paul 6, Minnesota 
Pc and ey for congested war areas, was Tel. Rep. 4483 Tel. Journal Square 2-3587 Tel, Vermont 7-5310 ELECTRICAL SERVICE 
ti jointly by the War Produc- THE BRADLEY COMPANY HOWARD B. JOHNSON WILLIAM G. MEROWIT  & SALES, Inc. 
of ion Board and the. National Housing 101 North 33rd Street 53 West Jackson Blvd. 436 Niagara Street 47-51 North Second Street 
‘on, Agency, Philadelphia, Pa. Chicago, IIlinois Buffalo, New York New Bedford, Massachusetts 
vith Instruct; Tel. Evergreen 1750 Tel. Harrison 0050 Tel, Madison 1233 Tel. 6-8578 
iy WP uctions on the supplement Form JOHN W_ CRAWBUCK BRADLEY AND WILLIAMS L. C. R. SALES F. M. NICHOLAS COMPANY 
iob ‘ B-2896.2 modify instructions on Form Empire Building 409 University Bidg_ Box 1191 112 Harrison. Street 
f WPB-2896 t , 4 Pittsburgh, Pa. Syracuse, New York Austin, Texas San Francisco 3,. California 
o the extent that certain Tel. Atlantic 6348 Tel. 3-2368 Austin 8-451] Tel, Underhill 4830 
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Synchronous 
Automatic 


@ Prompt delivery on 


BADGER 
TIME SWITCHES 





orders rated AA-5 or Higher. 


. i serine eae 16 oa sheds 

M2 - 2 50 A. at 125/250 V. 16 Ga. Steel 

RM ” ! 50 A. at 125 V. Cast Iron 

RM5 id : 2 50 A. at 125/250 V. Cast Iron 
RELIANCE AUTOMATIC LIGHTING CO. wisconsin 


for 


ACCURATE 
TIMING 


ECONOMICAL 
OPERATION 


YEARS OF GOOD 
SERVICE 














Do people like you 


instinctively? 















Do you know how easy it is to exercise the 
qualities that impress people favorably, that 
lead them instinctively to give that extra ounce 
of loyalty, cooperation, and effort to your ideas 
and orders? 


To win the rewards that beckon to leadership 
today, in all walks of life, you must work with 
people—get them to like you—get over your ideas 
to them—influence their thoughts and actions. 
And now a plain method of developing this 
‘ability—11 simple rules that successful business 
leaders follow—things that you can start doing 
» today, without study or practice—are given in 
«this new book. _.. 


Read what— 


EUGENE G. GRACE, who became 
president- of Bethlehem Steel at 
thirty-seven, says about observation; 
WALTER A. GIFFORD, who be- 
came president of A. T. & T. at 
forty, says about listening to opinions; 
CHARLES E. WILSON. self-made 
president of General Electric, says 
about wanting to get ahead; 

WALTER D. FULLER, who ad- 
vanced from selling copies the 
Saturday Evening Post to presidency 
of the Curtis Publishing Co., says 






How to 


This readable, 
what to 


"ASK TO 





dling people and shows in quickly under- 
standable fashion how to use the psychol- 





McGRAW-HILL BOOK CO., 330 W. 42 St., N.Y.C. 18 
Send me Laird’s The Technique of Handling People for 10 
days’ examination on approval. 


about Big Ideas to get ahead; plus few cents postage, or return book postpaid. (Postage 

LOUIS RUTHENBURG, who be- paid on cash orders.) 

came president of Servel at forty-six, Mhdas % ... FELD. SOSA. . SMO9MGS .VEUANSE. KE. 
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PD i. sid 26. Uktiedis’ © dinemad +h 0 <s'c sheets ton a0eeees* 

The observations of these and many other 

important men of industry tend concrete ep Geld Minte..0606 sesiciad. el... Shi eesmrevd.clat,. 

evidence to back up the soundness of Dr. 

Laird’s book. The book gives seasoned. PRMEOD. SO EST iso e de ets eee ccc cccd best vsbotedicboiveece 

practical advice on the technique of han- SN <5 ss ondhen Vbaadd pases bes 0 whos VE valle Ghd EC 1-45 


(Books sent on approval in the United States only) 









HANDLING PEOPLE 


By DONALD A. LAIRD 
and ELEANOR C. LAIRD 











understand and work with others 


practical manual presents 11 pointers on 


do and say in. your everyday contacts with 
others, in order to win their friendship, good-will, and 
cooperation. The methods are clearly demonstrated in 
numerous stories of real people, outstanding leaders, of 
today, and together form a direct, easy-to-understand, 
easy-to-use technique for improving your relations with 
others and especially for securing better results in train- 
ing, directing, supervising, and other elements of suc- 
cessful leadership. 


SEE IT 10 DAYS ON APPROVAL"™™ 


In 10 days I will send $1.75, 








ogy of leadership. 
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"are not required to be filled out, 
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paragraphs and sections of the latter fom 


Form WPB-2896.2 requires the 
cant to describe certain features of | 
proposed house by checking a simple op 
line specification in order to arrive aby 
determination that the rental or gf 
price is properly related to the accomma 
dations to be constructed. lition. 
the applicant furnishes one copy of| 
floor plan and one copy of the front elem, 
tion, showing general floor layout, oven 
all dimensions and approximate fom 
sizes. Such determination by the Fede 
Housing Administration, of the Natis 
Housing Agency, is for priority purpogs 
only and has no bearing upon any dete 
mination in connection with a concurrent 
application for mortgage insurance on fe 
property involved, the agencies said, 

Under the H-2 program the Nations 
Housing Agency is permitted to approve 
shelter rental up to $65 a month and sale 
prices not to exceed $8,000 where NHA 
determines such prices are required in 
order to provide an acceptable three-hed- 
room house. In many areas, the max:- 
mum sales and rental limits will be lower, 
as determined by NHA. 

Occupancy of housing built under the 
H-2 program is not limited to in-migrant 
war workers, but has been extended to 
anyone in need of such accommodations in 
congested war areas, WPB and NHA 
pointed out. 

Certification formerly required on Form 
WPB-2896 with regard to occupancy, 
rental and sales limitations has been r- 
vised in the supplemental Form WP#- 
2896.2 in accordance with the polity 
change for H-2 housing. 

Copies of Form WPB-2896.2 to be usel 
in conjunction with WPB-2896 for all H2 
housing will be available at all Federal 
Housing Administration field — offices 
WPB and NHA said. 
























NHA MAKES YEAR- 
END REPORT 


Urgent new demands resulting from the 
stepped-up production of arms and amin: 
nition means that all housing activities 
still must be concentrated on shelter {or 
essential war workers in the months 
and that other types of residential cor 
struction must wait, National Housimt 
Administrator John B. Blandford, Jr., has 
declared. , 

More than 50,000 war housing unit 
must be built, in addition to those alrealy 
under construction, to meet needs r 
directly from the expanded demands from 
the battlefronts, with the result that ay 
large programs to alleviate general Con 
gestion in war-crowded communities may 
be delayed for some time. ; 

“Nevertheless, the pattern was laid dit | 
ing the last months of 1944 for the 
ing of homes approximating prew 
standards,” Mr. Blandford said. Fe 
a result of the present availability 
various building materials and equiipmet 
which could not be spared for 
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ELECTRICAL CONSTRUCTION of 
the Middletown Air Depot, Middle. 
town, Pennsylvania, was speeded under 
the able supervision of John F. Bebny, 
assistant engineer in charge of electrical 
design and inspection, and Robert W. 
Jobns, field superintendent of construc- 
tion for Howard P. Foley Company, Inc. 









struction which can be permitted now will 
be better than that of a year ago. 

“Until the sudden upsurge in demands 
for shelter for new workers to be re- 
cruited for key war plants, we had hoped 
for a considerable volume early in 1945 of 
housing designed to relieve general. con- 
gestion and built without occupancy re- 
strictions, and also for a large volume of 
housing to relieve hardship cases and par- 
ticularly to take care of returning 
veterans. 

“These two programs—known as H-2 
and H-3 housing—will be carried on to 
the extent that supplies of material and 
manpower permit, with special regard for 
housing for returning veterans who cannot 
find suitable accommodations for them- 
selves and their families, but nothing can 
be permitted to interfere with the basic 
H-1 program, which is housing for migrat- 
ing war workers needed to bring produc- 
tion to the desired peak and keep it there.” 

The war housing program can be said 
to be nearing completion and needs of war 
workers have been met in most parts of 
the country. However, the new demands 
are of an extremely critical nature and 
of an importance out of all relation to 
their size. Most of the construction now 
being scheduled is of a temporary nature, 
and much of it will be located in scattered 
and isolated communities. 

A total of 277,657 accommodations for 
war workers and their families were 
completed in 1944 up to Oct. 31 and an 
additional 81,812 were under construction 
on that date. Of those completed, 131,694 
were financed by private capital, most 
of the units being single family dwellings. 


5 The other 145,963 units were provided 


with public funds, 76,977 of them being 
family dwellings, 19,906 dormitory-type 
for single workers and 20,760 stop-gap 
units, principally trailers; and 28,320 con- 
verted units, 

In 1943, a total of 504,024 units were 
completed. The smaller number finished 
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ENTRANCE 
CABLE 


From Entrance Caps 







to Meter Equipment 




































Herz is a sturdy, tough cable that can be 
installed directly on the outside of buildings 
without conduit protection. Use it for service 
entrance wiring on homes, stores, garages 
and small buildings of all kinds. It is flexible— 
can be bent edgewise without damaging the 
conductors, It is compact, light in weight and 
requires only the simplest of fittings. 


















G-E Type SE service entrance cable is avail- 
able with two or three conductors in sizes 12 
to 2. Cable assemblies consist of one or more 
Type R insulated conductors and a concen- 
trically-applied stranded bare conductor. The 
conductors are protected by a heavy, water-_ 
tight, weatherproof over-all covering. Similar 
cable is available with steel armor under the 
outer covering. G-E Type SD cable is also 
offered for overhead use from pole to building. 























BUY For further information see the nearest G-E 

Merchandise Distributor or write to Section 
WAR BONDS C151-8, Appliance and Merchandise Dept., 
AND General Electric Co., Bridgeport, Conn. 


KEEP THEM 






Hear the General Electric radio programs: ‘‘The G-E All 
Girl Orchestra” Sunday 10 P.M. EWT, NBC. “The 
World Today” news every weekday 6:45 P.M. EWT, CBS, 
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REPLACE 
CAPACITORS 


@ You can service those wornout 
motor capacitors and keep their 
electric refrigerators running for 
the duration at least, with Aerovox 
replacements. And at a nice profit, 
too! 

Just 28 universal numbers comprise 
the Aerovox general-purpose line. 
22 for 110-volt, 6 for 220-volt. Yet 
these few numbers take care of bet- 
ter than 90% of all replacements. 
The handy Aerovox conversion 
chart indicates the universal 
equivalent for any previously 
available type. 


—— 


@ Ask Your Jobber... 


Ask about these Aerovox general-purpose re- 
placements. Select the replacements you need 
by means of the Aerovox conversion chart 
which our jobber has for your guidance. Order 
those units from him. Or write us direct. 


nn 





POST-MEETING HUDDLE on control problems at recent session of the 

Electrical Maintenance Engineers of Chicago, finds (L to R) N. R. Kirkdoffer, 

ass’t. general foreman, power dept., and R. J. Beeswy, ass’t supt., electric and 

power dept. Inland Steel Co., Chicago, listening intently to solutions offered 
by Frank Burd, sales engineer of Cutler-Hammer, Inc., Milwaukee. 





during the first 10 months of 1944 reflected 
a general levelling off of employment in 
war plants with consequent less necessity 
for outside recruitment. 

Since the start of the national emerg- 
ency in the summer of 1940, some 1,731,- 
422 new and converted accommodations 
have been completed through the joint 
efforts of private industry and public 
agencies. Of this total, 943,247 units 
were provided by private capital and 788,- 
175 with public funds. . 


DISCUSS ELECTRICAL CONTROL 
OF INDOOR CLIMATE 


The first electrical industry conference 
on controlled indoor climate was held 
recently in the Hotel Statler, Cleveland, 
Ohio by the Electrical League of Cleve- 
land. The meeting was attended by more 
than 300 members and guests. 


“Enthusiasm in the Cleveland group js 
another evidence of the considerable jp- 
terest the electrical industry throughout 
America has in the great postwar possi- 
bilities of controlled indoor climate,” said 
P. B. Zimmerman, President, Indoor 
Climate Institute, who was one of the 
speakers on the program. 

The first real interest shown by ele- 
trical men in the promotion of better heat- 
ing, cooling and air conditioning came a 
Indoor Climate Institute’s Open Forum 
held in Detroit last September. The Ninth 
Annual Conference, International Asso- 
ciation of Electrical Leagues, was meet- 
ing in Detroit at the same time and T,A 
Crawford, First Vice President of Indoor 
Climate Institute was invited to addres 
this convention. Many of the electrical 
men also heard Merrill E. Skinner, Vice 
President, Buffalo, Niagara and Eastem 
Corporation, when he spoke before the 
I.C.I. Forum on the “Utilities’ Program 
to Promote Greater Indoor Comfort and 





ELECTRIC MOTOR SERVICE COMPANY gang of Jamestown, New York, 


Left to right are: Harold H. Carlson; Bert Hanson, owner; and Fred 


- 
. 


Johnson. All three ave ingenious inventors and have equipped their shop wth 


all kinds of special tools and machinery to do special jobs and as 


labor- 


saving devices. The photo-flash seems to have caught Fred napping. 
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® Following these talks a number 
per ihe and electrical men attended the 
seminar on Local Chapters which was a 
of the I.C.I. two-day conference and 
which was chairmaned by Jack Searls of 
White Rodgers Electric Company. 2 2 oe r a e 
In October the Electrical League of é 
Cleveland appointed an Indoor Climate 
Committee to develop a promotional pro- 
gram. The first step of this committee x i 
was to sponsor the Cleveland meeting. ~ r re) t r= re t 1 a a 
George Boeddener, Managing Director, 
National Warm Air Heating and Air 
Conditioning Association was the first 
speaker on the program. His talk dealt 
with a program for training installation 
men, contractors and dealers. He said, 
“Action must supplement planning right 
now, if this industry is to get its share 
of the consumers’ dollar.” 
Mr. Boeddener was followed by C. T. 
Burg, General Sales Manager, Iron Fire- 
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RENEWABLE 


JOHN P. MARX, United Electric Com- _ U S i fe 
pany, Elmira, New York, who uses a 

degreaser unit for softening insulation 
varnisher before stripping. In this way 
he avoids the danger of cracking and 
warping motor frames and distorting the 
core iron which sometimes happens when 

burning out by flame. 





man Manufacturing Company and member 
of the I.C.I. Board of Directors. Mr. 
Burg discussed the sales techniques needed 
to sell controlled indoor climate. “To- 
day, more than ever before, the air condi- 
tioning industry must think in terms of 
aggressive selling,” Mr. Burg stated. 

C. E. Lewis, President, Oil Heat Insti- 
tute of America and member of the Ad- 
visory Council to the Board of I.C.1., was 
the third speaker on the afternoon pro- 134 
gram. In his talk on the oil heat indus- 


try’s plan for promoting controlled indoor 


climate Mr. Lewis. said, “Action gets 
results; this makes sense—and profits! FUSE COMPANY a 
Study your market, know your product, 7 


map your campaign ; then follow through.” 
: W. = Sonia Regional Manager, Min- 
eapolis-rioneywell Regulator Company, 
was the last speaker Retore tienes He 116 E. FIRST STREET JAMESTO WN, N. Y. 
pointed out that the turnover in heating 
dealers is 38 percent. “This,” he reas- 
oned, “shows a definite need for train- 
ing.” In outlining the market opportuni- 
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ties for controlled indoor climate in the 
Cleveland area Mr. Moore explained that 
of the 220,000 homes 205,000 had central 
heating systems but that only 40,000 of 
them had automatic firing installations. 

























































housed and sold by Gen- 
eral Electric, Westing- 
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house, Graybar Electric, i 
Supply Houses, and other 























He estimated the immediate postwar 


market for automatic control equipment 


in the Cleveland area at $650,000. He said 
that approximately $300,000 of this total 
would go into existing homes, $200,000 
into new homes and $150,000 into commer- 
cial installations. In summing up his re- 


marks Mr. Moore said, “Let’s be realists ; 


we are all interested in profits. Your 
share will depend upon you and your 
merchandising methods.” 

P. B. Zimmerman, President, Indoor 
Climate Institute and Vice President and 
General Sales Manager, Chrysler Corpo- 
ration, Airtemp Division, was the after 
dinner speaker at the Electrical League of 
Cleveland’s conference. His subject was 
“Making Cooperation Count.” He showed 
how basic industries develop through pro- 
gressive cycles of an introductory period, 
an acceptance era and finally the demand 


“Every home in America could be well 
lighted if the cost of home accidents dur- 
ing the past year, more than one-half bil- 


LIGHTING EQUIPMENT 


Puts you in the lead 
on every job! 
Better Design — Easier To Wire 


750 to 1500 
watt enclosed 
flood 





High Bay Units 
every reusiromneanlll 


In 
steel or alzak 
aluminum. 
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period. Mr. Zimmerman traced the G 
growth of several industries; electric re- m 
frigeration, radio, automobile and house- bi 
hold appliances. He emphasized that the sy 
demand period must be preceded not only 75 to 1000 watt enclosed in 
by product development which always and open type flood ar. 
increases utility and economy, but by an The Revere Line is complete, cove Famous seis a 
educational program that will enable the wise K..,4 he Mee gad Marian Floodlight | Pole st 
Let the Little Watchman public to evaluate the benefits to be de- for Catalog supplements. hazardous ole ag 
rived from the product. teats 
Keep Your Fluorescent Zimmerman said, “Tomorrow we will ° 
‘ reap the benefits of today’s cooperative wy 
Lamps from Falling effort, tomorrow this effort must be re- hi 
doubled.” 
° : Jack North, President of the Electrical te 
FLUR:O-LOCKS keep lamps securely in place, | | caoue of Cleveland and General Sales ra 
reduce accidents, tend to increased efficiency | Manager, Cleveland Electric Illuminating td 
of lamp, starter and ballast Company, presided over the industry con- st 
ference. a 
CONTRACTORS in th 
Protect your customers and their machinery Hibb 
from the danger of falling fluorescent lamps HIBBEN LECTURES SAFETY GROUP whicl 
due to vibration or yards 
insecure installation and ON BETTER LIGHTING shatte 
avoid possible law suits Expanded uses of new and better illum- Mr. 
by equipping fluorescent inants in the home, factory and down on mittee 
fixtures with this simple I hel Sticaliene sea ihe : 
f ki the farm will help minimize the high rate AFETY RULES call for that EXTRA and di 
yet effective locking de- ‘ ; : his bi 
tie of accidents caused by inadequate and im- precaution and additional RE- | pore have r 
FLUR-O-LOCKS tend to proper lighting. oe ee ee ee ae ever 
igh . . ides. Detects accidental tie-ins, handle 
increased efficiency of Speaking to the safety officials from 15 paca ari leakages and induced ’ darkns 
lamp, starter, and ballast FLUR-O-LOCKS are states gathered in the Hotel Henry Grady, voltages . . . prevents serious injury Mout bea sl 
—lock lamp securely in ae 4 Atlanta, Georgia for the final session of wed ae of we eager ee for a 
© ° - , AMpli- ' extensi 
place, are economical jtiystrated in the | the two-day meeting, Samuel G. Hibben, hed nebhrrcserss Sera . P ae after | 
and easy to install. diogram. director of applied lighting for the West- TEAS POS ean 
+ : ° ode! lor circuits 2, to / volts. 
FLUR-O-LOCKS are ware- inghouse Lamp Divsion, Bloomfield, N. J., Medel B for circuits from 35,000 
said: te 220,000 volts. 


NEW 
APPR 


distributors — are at lion dollars, were to be spent for improved Tests Everything Electrical The 
present standard equip- Illvstrotien ef twe | lighting. After the war we will be able Volts has ai 
ment in more than 5.000 OAGEKS cote. to light our way to safety with new types from 100 to 550 “Amer 
ponding industrials. rated dise end key | of illumination as never before.” ‘M7 * Equipped with Neon light se bols fo 
White for samples and jens “omease is; | Describing phosphor-treated furniture oe coca hee 
descriptive folders for locking. as self luminous, the lighting specialist Indicates hot or grounded wires. of app; 
predicted that shin-skinning while groping Tells AC from DC. SAVES PRECIOUS previot 
for the light switch in a darkened living TIME. Has PATENTED safety feo: needs | 

° . tures. Vest pocket size with 5 

room will be obsolete. Even the switch Lifetime guarantee. List radio 
itself, treated with a phosphorescent coat- _ a $1.50 at leading jobbers. places | 
ing, will be visible in the dark. i portanc 
Phosphors and fluorescent coatings have rp. drafts 
LADBDUBY CcOmPanyYy already passed military tests with flying 3 S. BRACH Mfg. Corp ing fiel 
178-180-102 SAK ST. .NEW HAVER VW .ConMeEcTiCUT colors, he pointed out. Luminescent in- 55-63 Dickerson St. Newark It is 
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GEORGE F. BRESSLER, electrical 

superintendent of plant No. 2, Haprris- 

burg Steel. Company, Harrisburg, Penn- 

syluania, who has expanded: his elec- 

tical shop to handle his own motor 
repair work. 





strument panels now permit crews of sur- 
face and underwater craft to navigate in 
the dark even though their normal elec- 
tric power facilities may be knocked out 
by enemy action. Instrument dials of air- 
craft are treated with fluorescent coating 
so that the pilot’s vision, sharpest when it 
is dark adapted, is unimpaired. “Phos- 
phorescent and fluorescent printing on the 
instrument dials will take this extra 
step for safety.” 

Demonstrating some of the new tools 
in the hands of lighting engineers, Mr. 
Hibben displayed a shock-proof lamp 
which was developed for use in ship- 
yards, where welding sparks are apt to 
shatter ordinary lamps. 

Mr. Hibben, who assisted civilian com- 
mittees during preparations for blackouts 
and dimouts, said these wartime necessities 
have made Americans more conscious than 
ever of the dangers and discomforts of 
darkness. He predicted that there will 
bea sharp reaction in the form of demands 
for a much greater use of good lighting 
after Germany surrenders. 


NEW SYMBOLS STANDARD 
APPROVED BY ASA 


The American Standards Association 
has announced approval of a revised 
American Standard for Graphical Sym- 
bols for Telephone, Telegraph, and Radio 
Use,” giving new symbols for new types 
of apparatus and reconciling conflicts in 
Previous standards. The spur that war 
needs have given to the development of 
radio and communications equipment 
places upon the standard a particular im- 
erece for engineers, designers, and 
draftsman in the power and communicat- 
ing fields. 


It'is a revision of, and supersedes the 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 


GUT" \ifts the Shadow 


from Plant Morale! 


Better lighting of the Wheeler type... Skilled Lighting ... means 
higher morale through reduced eyestrain and fatigue. When you 
raise morale with Skilled Lighting ... backed by Wheeler’s advanced 
engineering . . . you automatically get better production too! 

Wheeler reflectors for fluorescent and incandescent installations 
are the product of 64 years of specialized light engineering. They 
are engineered to produce maximum illumination from standard 
lamps. They are built for long service and easy maintenance: high- 
grade, heavy duty materials throughout . . . heavy vitreous enameling 
that really stands up and retains its high reflection factor. 

Learn how you can brighten morale and boost production — 
get acquainted with Wheeler’s complete line of Reflectors. Write for 
Catalogs. Wheeler Reflector Company, 275 Congress St., Boston 
10, Mass. Also New York. Representatives in principal cities. 


All-Steel Open-End ee 
Fluorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan- ‘RLM Solid Neck Incandescent Reflector 


nel with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or con- indoor or outdoor use. Expertly de- 
duit, individually or in continuou runs. signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical Wholesalers 





stibiting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 




























STAR 
ATTRACTIONS 


FOR PLANNING 
NEW HOMES... 











Insist on P&S 


Available in T-slot or 
parallel slot types—Specifi- 
cation or “Competitive’— 
Single or duplex—Single for 
CombinationWiring—Brown 
or ivory—With Bakelite or 
metal covers. Every one a 
P&S Quality Product. 


Send for Catalog for 


complete listing. 


Sold Thru Electrical Wholesalers 


PASS & SEYMOUR, Inc. 


SYRACUSE 9, N. Y. 








American Standard Symbols for Tele- 
phone, Telegraph, and Radio Use (Z32.5) 
published in 1942, but it includes solutions 
for conflicting symbols in the power and 
communications fields that were worked 
out in the war standard published earlier 
this year (Z32.11), and it incorporates 
new material. 


HAYNES HEADS 
CONSTRUCTION BUREAU 


John L. Haynes, formerly chief of the 
Building Materials Division, W.P.B., has 
been named head of the new Construc- 
tion Bureau. The Construction Bureau 
includes the Building Materials Division, 
the Construction Machinery Division, the 
Plumbing and Heating Division and the 
Facilities Bureau. Mr. Haynes succeeds 
Arthur J. McComb. 


CHICAGO E.M.E. LEARN 
ABOUT MAINTENANCE ADVANCES 


At a recent dinner meeting at Phil 
Smidt’s Restaurant, Roby, Indiana, more 
than 200 members of the Electrical 
Maintenance Engineers of Chicago, heard 
H. R. Meyer, manager, maintenance de- 
partment, Westinghouse Electric & Man- 
ufacturing Company, review the general 
maintenance situation throughout the 
country with particular emphasis on new 
developments and operations designed to 
prolong life of electrical equipment and 
reduce maintenance costs. 

Defining maintenance as “that opera- 
tion which, through inspection, repair, 
etc., assures maximum life and produc- 
tive capacity of equipment” Mr. Meyer 
added that maintenance is a big busi- 
ness, cost of which is chargeable directly 
against operations. Illustrating his point, 
he revealed that railroads in 1936 spent 
30.5 percent of their entire revenue for 
maintenance of ways, structures, equip- 
mei, etc. ($1,237,000,000) : in 1943, 28 
percent of revenue ($2,546,000,000) with 
the cost increasing in 1944. Returning to 
the industrial field, he revealed that one 
electrical manufacturing concern spends 
3 percent of its total billing for main- 
tenance; the mining industry 15 cents 
per ton of ore produced; the paper indus- 
try, 10 cents per ton. 

With raw material resources waning, 
we must start soon to consider more ef- 
ficient use of equipment, he warned as 
he outlined some of the recent develop- 
ments in maintenance materials that saved 
the day during the present wartime period. 


| Outstanding among these is glas§ insula- 


tion which permits greater capacity in 
smaller space and will stand up to 500 
degrees C. before breaking down. A new 
inorganic silicon-resin varnish to with- 
stand high temperatures (organic varnish 
breaks down at 150 degrees C.) is now 
developed, he revealed. Large scale com- 
mercial application, however, depends 
upon the use of high-temperature ovens 
in which to bake coils impregnated with 
this new varnish. Phos-copper brazing is 
another new development permitting elec- 








A SPECIAL MESSAGE 


About Infra-Red Ray Drying 


To Those Whose Production Require. 
ments Necessitate the Use of Lacquers, 
Synthetics, Paints and other Finishes 


aq 


Use Nalco Infra-red Ray Drying 
Equipment to solve a wide variety 
of problems . . . spot drying and baking 
of various finishes and dopes . . . quick 
drying of varnishes and impregnating ma. 
terials for motor windings and electrical 
and mechanical parts of all types. 


NALCO 
DRITHERM 
LAMPS 


Will Cut drying 
costs and fime, 


up’ time. 


Require no en- 
closures nor 
ovens. 


Use a minimum 
of space. 


Left — Nalco 5- 


light portable ad- 
: jatatlle unit, 


NORTH AMERICAN 


Electric Lamp Co. 
1044 Tyler St. St. Louis 6, Missouri 


= 
SEND FOR THIS 


HELPFUL DATA 


GEDNEY 
FITTINGS 


> 











_ GEDNEY ELECTRIC COMPANY 





"Gedney Fittings Fit’ 
SOLD THROUGH WHOLESALERS 


GEDNEY ELECTRIC COMPANY 
,RKO BUILDING NEW YORK 20, N. ¥ 












Eliminate "warm : 
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trical. connections and joints to have the 
same conductivity as the copper surround- 
ing them and withstand temperatures up 
to 1300 degrees Gr which bids well to 
eleminate numerous maintenance head- 


aches, he added. 


Metal-spraying, a life saver for repair- 
ing motors where no spare parts were 
available; high altitude carbon brushes 
for d.c. motors ; cotton belting which has 
no slippage; and other wartime main- 
tenance developments were outlined as 
the manufacturer’s contribution toward 
overcoming material shortages and pro- 
longing the life of existing equipment— 
all items which will find extensive use 
in our peacetime economy once the shoot- 


ing stops. 


















MINNESOTA INSPECTORS 
TO JOIN N.C.E.I. 


A more thorough coordination of elec- 
trical industry groups in the state of 
Minnesota has been accomplished with 
the recent decision of the Minnesota Elec- 
trical Inspectors Association to join 
North Central Electrical Industries—the 
all-industry electrical group with head- 
quarters in Minneapolis. The decision 
was based upon the recommendations of a 
special inspector’s committee composed 
of members Rowell, Hackett and Glasow, 
jappointed by president Martin to investi- 
gate. the advisability of affiliating with 
N.C.E.I. 

Being a member of the N.C.E.I. fam- 
ily with representation on the Board of 
Directors will give the inspectors an 
opportunity to voice their views on im- 
portant industry problems—particularly 
rural wiring and safety—which affect the 
future growth of the electrical industry 
in the Minnesota area. 






When the lamp dies the Watch 
Dog cuts itself out stopping 
annoying blink and flicker. 








Manual reset button pops up 
eliminating futile and needless 
Starting attempts. 
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CHICAGO GROUPS 
ELECT '45 SLATE 


Two electrical groups in the city of 
Chicago recently held their annual elec- 
tion sessions to choose officers for the 
coming year. Tabulation of ballots re- 
vealed the following results. 

Cook County Electrical Contractors 
Association—president, incumbent T. L. 
Hankins, Condo Electric Co.; vice-presi- 
dent, incumbent Emil Dehaan, Service 
Electric Shop ; secretary, Joseph Turek, 
Avers Electric Co., Berwyn; treasurer, 
Incumbent Joseph Kunst, Principle Elec- 
tric Company. Directors are Henry Bell, 
Commodore Electric Co. ; Roy Clausen, 

est Town Electric Co., Cicero; P. J. 
Falson, Falson Electric Gove: Jee Dy 
Hawkes, Jr, A BC Electrical Contract- 
- Co, ; incumbent J. M. Naal, Naal 

ectric Co.; Leo W. Witz, Continental 

ectrical Construction Co. and in- 
aa Howard Zingraf, Square Z Elec- 
t¢ Company. The Board of Directors is 
composed of the officers, directors and 

diate. past president, Ed Wigdahl, 
Electric Company. 

































Electrical C ontracting, January 1945 


You can simplify fluorescent lighting main- 
tenance to the easy job of pushing a reset . 
button before relamping. G-E Watch Dogs 
eliminate the necessity of replacing a starter 
each time a lamp reaches the end of its useful 
life. This manual reset starter can outlast five 
ordinary starters. To relamp merely reset it 
and then forget it. 


We can furnish you with the complete story 
on how to use fluorescent accessories for best 
lighting results, Send your request to Section 
G-152-8 , Appliance and Merchandise Dept., 
Genera) Electric Co., Bridgeport, Connecticut. 

















When dead lamp is removed 
the Watch Dog is easily reset 
by pushing in the button. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs; ‘‘The G-E All 
Girl Orchestra’? Sunday 10 P.M. EWT, NBC. “The 
World Today’’ news every weekday 6:45 P.M. EWT, CBS. 


New lamp is inserted in rex pf 
holder and it immediately 
begins to operate normally. ~ 
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GENERAL “& 










THIS 56 PAGE 
INFORMATIVE BOOKLET 


To those interested in 
varnish, this booklet presents an in- 
formative and worthwhile approach 
to their insulation problems. A valu- 
able, ready reference! 


insulating 


Product Information 
Reference Tables 
Illustrations 
Research 

Testing Procedure 
Application Methods 
Solvent Chart 


* 
* 
* 
* 
* 
* 
* 


SEND FOR YOUR FREE COPY TO-DAY 





Just pin the coupon to your Company letterhead and 
return it to us. 
Firm 
Name. 
Address 

State 


cit . 




















JOHN C. DOLPH COMPANY 











The Chicago Electric Motor Service 
Association, Central District Chapter, 
NISA, chose the following officers to 
guide the association through 1945: 
President, Paul Martin, Northwestern 
Electric Co.; vice-president, Harold 
Weygant, Hygrade Electric Co.; secre- 
tary, Robert Kaska, Chicago Electric Co. ; 
treasurer, incumbent J. J. Smat, Queen 
City Electric Company. Members of the 
Board of Directors include Charles 
Kaska, Chicago Electric Co.; Roy T. 
Hyre, Hyre Electric Co.; P. J. Maher, 
Excel Electric Service To.; Paul Sievert, 
Sievert Electric Co.; incumbents E. J. 
Ther, Ther Electric and Machinery Co., 
and Arthur Wagner, Sr., Arthur Wagner 
Company. Immediate past-president Bert 
Hohman, Hohman & Hill, Inc., continues 
as a member of this Board. 

Herbert Binner continues as executive 
secretary of both associations. 


DATES AHEAD 


Utah Chapter IAEI—Monthly meeting, 
Auditorium of Utah Power and Light 
Co., Salt Lake City, Utah, January 2. 

Chicago Section, Illuminating Engineering 
Society— Monthly meeting, Chicago 
Lighting Institute, Chicago, Ill, Jan. 5. 

George Washington Chapter, IAEI— 
Monthly meeting, District Building, 
Washington, D. C., January 8. 

Central District Chapter, NISA—Monthly 
meeting, Electric Association Dining 
Room, Chicago, Ill, Jan. «9. 

Rocky Mountain Chapter IAEI—Monthly 
meeting, Denver, Colo., January 9. 

Electrical Contractors Association of City 
of Chieago—Monthly meeting, Electric 
—— Dining Room, Chicago, I11., 

an. : 


|| Louisiana Engineering Society — Annual 


meeting, St. Charles Hotel, New Orleans, 
La., January 11-13. 

Kentucky Chapter IAEI—Louisville, Ky., 
January 11 and 12. 

Cook County Electrical Contractor’s Asso- 
ciation—Monthly meeting, Electric Asso- 
anon Dining Room, C Chicago, Ii.., Jan. 


Chicago Electrical Estimators Association 
—Monthly meeting, Chicago Engineers 
Club, Chicago, Ill., Jan. 15. 

National Association of Home Builders— 
Postwar Exposition, Hotel Sherman, 
Chicago, January 15-20. 

Induction and Dielectric Heating Confer- 
ence—Chicago Lighting Institute and 
Great Lakes Power Club—aAuditorium, 
agree Building, Chicago, Ill., Jan. 

Roger William Chapter IAEI—Monthly 
meeting, Providence, R. I., January 17. 

American Institute of Electrical Engineers 
—Technical Meeting, Mnsineering Socie- 
ee New York, N. Y., January 

Illinois Chapter, IAEI—Annual meeting, 

Hotel Sherman, Chicago, Ill, Jan. 24-25. 

National Industrial Service ‘Association, 
Ine.—Joint conference of New York 
Metropolitan Chapter and New England 
Chapter, Hotel Lexington, New York 
City, January 26. 

Indiana Chapter IAEI—Antlers Hotel, 
Indianapolis, Ind., February 1-2. 

Industrial Electrical Exposition—Electri- 
cal Maintenance Engineers of Milwau- 
kee, Public Service Building, Milwaukee, 
Wis., Feb. 1-3. 

Utah Chapter, IAEI—Monthly meeting, 
Auditorium, Utah Power & Light Co., 
Salt Lake City, Utah, February 6. 


George Washington Chapter, IAEI— 
Monthly maeene District Building, 
Washington, D. C., February 12. 


Rocky Mountain Chapter, IAEI—Monthly 
meetin Rm. 385, City and County 
Bidg., mver, Colo., February 13. 

Wisconsin Chapter, YAEI—Raulf Hotel, 
Oshkosh, Rk, Feb. 15-16. 

Wisconsin E éal Association—Annual 
Hotel, Madison, 
© Februa: 

Utah 


Chapter, TAEI—Monthly meeting, 

Auditorium, Utah dn Ge & Light Co., 
Salt Lake City, Utah, March 6. 

Midwest Power ettos — Palmer 


a She 


House, Chicago, Ill., April 9-10. 
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Old bulky cartridge type 
fuses. . 
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nd 3 B. Saving 
1% sy in., in this 
example. 
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eg maps 3 AG, to and including 6 

250 V. Use with electric appliances, heavy 
power " supplie: amplifiers, radios, motors, 4 
(Slo-Blo type ‘ane made for1/100 amp., for ele 
tric fences, etc,, and 1/32 amp., for com cit 
cuits, small coils, etc. ) 


5A? Fibre-ow 
dosed a 
















AB Josed fuses, 8 to 20 amps., 250 
eee etedion, ant space-saving in land, and t! 
heavier duties. Vice preside 
Pacity as y 

enclosed 5 Ae AG 
Gran 7 tone Wy YeCome gen 
4" dia. ment, 

LR. Bo 
INSTRUMENT heer r dma 

1 250 volts AC of 
From 1/200 to 15 amps., ae oe ters been a0; 





For voltmeters, 
thermocouples, etc. 








[F LITTELFUSE rcORMBRATE! 





Electrical Contracting, January 1945 9 Blectricay 





} shington Chapter, IAEI— 
*y wmeeting, District Building, 
ashington, D. C., March 12. 
Mountain Chapter, IAEI—Monthly 
Rm. 385, City and County 
ae Denver, Colo., March 13. 
; Chapter, IAEI—Monthly meeting, 


& Light Co., 
Auditorium, Utah Power 

ity, Utah, April 3. 
Salt Lake City ies 


Chapter, : 
District Building, 





6 een hg 
1 meeting, 
Homtington, D. C., April 9. 
gocky Mountain Chapter, IAEI—Monthly 
meeting, Rm. 385, City and County 
Building, Denver, Colo., April 10. 
National Industrial Service Association— 
Annual senterenam LaSalle Hotel, Chi- 
ril 16-18. 
yeateni Miectrical Manufacturers Assn. 
—Spring Conference, Palmer House, 
Chicago, Ill, April 16-19. 

International Lighting Exposition—Palmer 
House, Chicago, Ill., April 19-23. 
National Electrical Wholesalers Assn.— 

Spring meeting, April 23-25. 

cal Committee, N.F.P.A.—Edge- 
water Beach Hotel, Chicago, Ill., Week 
of May 14. 
American Institute of Electrical Engineers 
—Summer Technical Meeting, Hotel 
Statler, Detroit, Mich., June 25-29. 
National Electrical Contractors Associa- 
tlon—Annual conference, Grand Hote? 
Mackinac Island, Mich., Sept. 9-15. 


MANUFACTURERS 
+e 


G-E APPOINTMENTS 


R. H. Luebbe, assistant manager of the 
Appliance and Merchandise Department in 
charge of legal matters and previously 
assistant general counsel of the General 
Electric Company, has been elected a 
‘ vice president and general counsel of 
My the company, succeeding the late Darius 
E. Peck. 

_Announcement has been made of the re- 
tirement of Joseph E. Kewley, as. vice 
president and general manager of the 
lamp Department at Nela Park, Cleve- 











ha 8 


SeREF 





M. L. SLOAN 





Be Fes 


land, and the election of M. L. Sloan as 
me président to succeed him. In his ca- 
tity as-vice president, Mr. Sloan will 
nog: general manager of the depart- 


L R. Boulware, former operations vice 
of the War Production Board, 
pi been 





‘ell appointed to the staff of Charles 

Wilson, president of the General Elec- 
Company, as a consultant on market- 

‘Merchandising. 

“Birge, a vice president of the 
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No. 470 "BULL DOG" 
PIPE or CONDUIT HANGER 
Convenient for hanging 12” 34” and 1” 


pipe or conduit to steel beams up to 
3¥4" thick. 








No. 252R TWO GANG BOX 
Two gang adjustable Floor Box. No. 
208 Receptacle in one section: One 
cover plate has } in. flush brass plug 
and one has 2” flush brass plug. 








No 330 “LATROBE” 
TOM THUMB 
UTILITY OUTLET 


Ideal for use in wood 
installations and other 





Latrobe Products 
sell readily. 
even greater import- 
ance, they stay sold. 
Three reasons, 
pendable quality, 
Ease of installation, 
lasting service. 


But of 


De- 





No. 150 BOX 
No. 207 NOZZLE 


Fine for installation in 
concrete or wood finished 
concrete floors. 








moisture-free locations. 
“BULL DOG" 


Any quantity—packed in car- 
tons, kegs and barrels. 





KEYSTONE 
FISH WIRE 





Tempered just right—Ten sizes. 
—many len . 
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“BULL DOG" INSULATOR 
SUPPORTS 
Convenient little clamps of high tensile 
strength for fastening porcelain or 
glass insulators to exposed steel 
framework. Four sizes. 












RLM Heavy Threaded Deep Bowl 
Reflector and Socket Hoods 





RLM Threaded Dome Reflector 





@® QUAD Units have proved them- 
selves in long-time service. Con- 
tractors enthusiastically endorse 
them because they live up to their 
claims—they give good lighting 
efficiency for long periods and 
require very little attention. Install 
QUADS for industrial or commer- 
cial installations—indoor or out- 
door. Good business is the result. 
QUAD .. . for today and for to- 


morrow. 


Manufacturers of Incandescent 
Lighting Equipment 


QUADRANGLE 
MFG.COMPANY 


32 S. PEORIA ST. 
- CHICAGO 7 ILLINOIS 
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company who for many years has been 
responsible for the operations of G-E af- 
filiated companies, retired on December 
31. 

The appointment of J. F. McBride as 
sales manager of the range division has 
been announced. 

The Board of Directors of G-E have 
created a new department in the organi- 
zatton, to be known as the Chemical De- 
partment and Dr. Zay Jeffries, technical 
director of the company’s Lamp Depart 
ment, has been elected a vice president in 
charge. The new Department will as- 
sume responsibility for the operations 
pertaining to the Resin and Insulating 
Materials Division and the Plastics Di- 
vision of the Appliance and Merchandise 
Department. 


C. E. SCHOLL JOINS 
FEDERAL ELECTRIC PRODUCTS 


Federal Electric Products Co., Inc., of 
Newark, N. J., has announced the ap- 
pointment of Charles E. Scholl as gen- 
eral sales “manager. He will direct all 
sales, assume charge of the warehousing 
of Federal Products in principal cities 





C. E. SCHOLL 


and play an active part in coordinating 
the advertising and sales promotion pro- 
grams scheduled for postwar markets. 

Mr. Scholl, identified with the electri- 
cal industry for more than 20 years, was 
sales manager of Bright Light Reflector 
Co. of Brooklyn, which position he re- 
signed to join Federal. 


RELIANCE ELECTRIC ELECTIONS 


Clarence L. Collens, for 37 years presi- 
dent of the Reliance Electric & Engi- 
neering Company, Cleveland. has been 
elected to the newly-created post of chair- 
man of the board, and is succeeded in 
the presidency by James W. Corey, sales 
vice president since 1940. 

Announcement was made of the resig- 
nation, to become effective January 1, 
of H. M. Hitchcock, senior vice presi- 
dent and treasurer. Mr. Hitchcock has 
postponed his resignation for several 
years in the interest of expanded war- 
time operations. He will, however, re- 
main a director of Reliance. 





MINERALLAC 


Steel HANGERS, CLIPS, STRAPS 





Minerallac Cable, Conduit and Messen. 
ger Hangers are STEEL. Easier, quicker 
to install; permit speedy, compact wir- 
ing; economical. Also in Everdur.., 
Porcelain Insulating Bushings available, 

* * * 


Jiffy STEEL Clips (Pipe-clamp) require 
only one screw, nail or bolt; rib-strength- 
ened; for hanging pipe, conduit, BX ca . 
ble, mounting coils, etc. Millions in use, 

* a * 


Steel Straps for Messenger-cable serv- 
ices on outlet boxes; may be used in 
conjunction with hangers. 

* = * 


Order from your Electrical Wholesaler. 
Send for literature. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street Chicago 7, Illinois 











UNIVERSAL Tap Connector 





Effectively used as guy line ground, # 
transformer and lightning arrester count 
tion to A. C. S, R. or copperweld condi 
tors where the diameters may be from 
copperweld to .595” A. C. S. R. armou! 
rods. Wire sizes .595” to 5/32". 
ADAPTABLE TO A WIDE RANGE OF SH 


@ 
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JAMES W. COREY 


A. M» MacCutcheon,. engineering vice 
president, was elected to fill the office of 
gnior vice president upon Mr. Hitchcock’s 
retirement. 
ne C. V. Putnam retires after 38 years 
or with the company, to be succeeded in 
the office of secretary by Roscoe H. 
« Smith, who will continue his duties as 
head of the sales promotion department. 

Edward E. Helm, since 1928 district 
sales manager in Philadelphia, has been 
appointed general sales manager. Ken- 
mth S. Lord will succeed Mr. Helm as 
manager of the Philadelphia district. 


7 


eave 


Tt. 


* BF ANACONDA CHANGES 


—-§ Jj. W. Mullally has resigned as Chief 
of the Wire and Cable Branch of the 
Copper Division of WPB, effective No- 
vember 15th. He will continue as a con- 

¢ §§ sultant for a limited period. Mr. Mullally 
tas resumed his work as manager of 
Bare and Weatherproof sales of the Ana- 
onda Wire and Cable Company with 

tor headquarters in New York. 

Announcement has been made of the 
appointment of J. L. Tindale as special 
representative orf Rural Line Extensions. 
Mr. Tindale until his release with an 
honorary discharge was a Lieutenant 
(ig.) in the United States Navy. 


,«f FEDERAL ELECTRIC CHANGES  « 


Ray Becker, recently in charge of Fed- 
eral Electric advertising sales in the 
0 district, has been named sales 
manager’ of the Federal Brilliant Com- 
pay of St. Louis, 
Orville ‘ face with Federal Electric 
y lor the past 20 years and until 
oe trad of the Personnel and Traf- 
Department at Chicago, has been ap- 
mimted Federal branch manager at 


@ arts 






cinnati, 

manmade Earl J. Michaels, takes 
. ranch manager after 26. years 
mth Federal. He leaves the Credit and 
: ustment Departments at Chicago to 
4 his new duties. 

 E. Cody, for 19 years with Federal, 
» IS post as branch manager at 
“| to assume charge of the Fed- 
“setric branch at Milwaukee, Wis. 


ee 
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WHEN PLANNING your future stocks or in- ! 
stallation work, get full information about { 
Paragon Automatic Time Controls... because ~ | 
they offer possibilities for handsome profits. 
These instruments are used in. plants of all I 
types and are built into numerous kinds of | 
equipment, They save time... multiply human 
output... reduce errors . . . increase efficiency l 
... and lower costs. Because they have been | 
1 
\ 
\ 
\ 










extensively used and are widely advertised, 
Paragon controls offer you the opportunity of 
large future sales. 


HUNDREDS OF APPLICATIONS—Some of the 
numerous applications of timers are: Protect- 
ing component parts, such as electronic tubes 

. . . Automatically turning air conditioning \ 
units on and off ... Sequence Timing... | 

Laboratory Testing ... Conveyor Control... 
Light Exposure .. . Heat Treating . . . Pump \ 
Operation . . . Machinery Operation .. . 
Plastic Molding . . . Time delay on pump 

back spin...Controlling pre-heating 
schedules. 


\ 
CALL THE PARAGON REPRESENTATIVE... for 
assistance in selection and correctapplication | 
of Paragon controls. 

l 

l 
] 
! 



















PARAGON ELECTRIC COMPANY 


710 Old Colony Building © Chicago 5, Illinois 






























“‘Here’s a fitting 
made for 


MY convenience !’’ 














“At any time, | can take out 
one fitting and put in an- 
other — without disturbing 


the conduif. 


“If necessary, I can put in a 
new line of conduit before the 
fittings are delivered. 


“I can do these things because 
every Kondu box is a union.” 


*e- 
At ANY outlet of ANY 
Kondu fitting, you can use 
ANY kind of conduit—mak- 
ing either a threaded or 


threadless connection. 


Just insert the right bushing 
for what you want to do. Bush- 
ings are interchangeable—and 
low in cost. (This helps to 
keep down your fittings inven- 
tory.) 
100% re-usable . . . Kondu 
fittings are malleable iron, 
os unbreakable . . 
hey give you a conduit line 
that’s permanently tight, rigid, 
vibration-proof. 


Write for the Kondu catalog. 


KONDU CORPORATION 


Erie, Pa. 
Kondu Mfg. Co. Ltd., Preston, Ontario 
# 








WESTINGHOUSE APPOINTMENTS 


Harry B. Higgins, president of the 
Pittsburgh Plate Glass Company, has 
been elected to the Board of Directors 
of the Westinghouse Electric and Manu- 
facturing Co. 

R. H. St. John has been appointed man- 
ager of the Albany branch of the West- 
inghouse Electric Supply Company. Mr. 
St. John replaces Alger Reilly, who has 
been transferred to the Newark branch 
of the Company. 


U.S. RUBBER CHANGES 


James E. Power has been appointed 
eastern sales manager of the mechanical 
goods division, United States Rubber 
Company. 

H. S. McPherson of St. Louis has been 
appointed midwestern salés manager of 
the mechanical goods division and W. M. 
Ballew of Kansas City, Mo., has been 
shifted to the post of southwestern sales 
manager. 

John Blake has been appointed man- 
ager of marine cable sales, with headquar- 
ters in New York City. 


GRAYBAR APPOINTMENTS 


E. R. Yonkers of Kansas City, Mo., 
has been appointed to the position of 
manager of Graybar Electric Company 
in Omaha, replacing T. W. Conrad, who 
has retired on a service pension. 

J. E. House was appointed Graybar 
Manager in San Antonio, replacing J. E. 
Lowrey, who will retire on a service pen- 
sion early this year. 


American Steel & Wire Co., U. S. Steel 
subsidiary, has named Willis T. Cramer 
as assistant director of research, suc- 
ceeding Raleigh H. Barnes, deceased. 
Mr. Cramer was promoted to his new 
position from the company’s Cuyahoga 
Works. 

Harold Martin has been appointed 
assistant manager of New England 
sales by the American Steel & Wire 
Co. Mr. Martin will continue to be 
located in the Boston sales office where 
he has been manager of merchant 
product sales since March, 1942. 


The M. B. Austin Company of Chicago 
has named Harry J. Kahn as general 
sales manager. He succeeds Arnold 
Friend, who is retiring from active 
participation in sales work but will 
continue as treasurer and as a direc- 
tor. Mr. Kahn has been with Thomas 
& Betts for the last 15 years, seven of 
which he spent in Cleveland as district 
manager and the last seven in Chicago 
| as Midwest District manager. 

















JACKSON 


QUALITY 


YARDLIGHTS 










eled Reflector. 


No. 8974—14” Porcelain Enan- 


eled Reflector. 
* 


_ Wired complete— 
. for REA installations. 


@ Available at your Electrical Whole- 


saler 
@ Ready for immediate shipment 


@ Manufacturers of Industrial Light. 


ing Equipment 


JACKSON 


ELECTRICAL COMPANY 


900 W. VAN BUREN ST. 
CHICAGO 7, ILL. 








No. 8972—12” Porcelain Enam. 














110-Volts A. C. from Direct Current 


with KATOLIGHT ROTARY KON. 
VERTERS Change 32, 110 or 220 volis 
D.C. to standard 110-volt, 60-cycle A.C. 
for operating radios, electronic & sound 
apparatus, electric signs, A.C. appli 
ances, etc. 





KATO ROTARY KONVERTER, 225 Watts 


Pioneers in the Building of 
Small Rotary Converters 


At present Kato’s entire production 
must be directed to furnishing convert 
ers on priority orders. 


Also manufacturers of A.C. and D.C 
generators ranging from 350 walt 
through 25 K.W.: power plants; Fre 
quency Changers: and Motor Gener: 
ator Sets. 


KATO ENGINEERING CO 


} 8 
639 N. Front St., Mankato, Minnesota 


— 
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American Central Manufacturing Cor- 
tion, Connersville, Ind. has an- 
nounced the appointment of J. W. 
Derr as district manager for the South- 
western division. Mr. Derr was a field 
native for the San Diego divi- 
sion of Consolidated Vultee Aircraft 
Corporation prior to his joining 
American Central. He will make his 
sales headquarters in Dallas, Texas. 


The Trumbull Electric Mfg. Co. of 
Plainville, Conn., announces _ that 
George L. Stout, who recently was 
appointed representative in the Cleve- 
land District, was made manager of 
that district as of October 1. C. F. 
Latham, former manager, has been 
transferred to the New York District 


office. 


Littelfuse Incorporated of Chicago has 
opened an Eastern office at 70 Pine 
Street, New York. Jack D. Hughes 
has been appointed Eastern Division 
Sales Manager. Mr. Hughes has been 
production manager of the Chicago 
Littelfuse plant. He will now handle 
eastern sales from the New York 
office. 


Federal Telephone and Radio Cor- 
poration of Newark, has announced 
the appointment of Frank O. Zimmer- 
man of Oak Park, Ill, as assistant 
manager of the Chicago sales branch. 
Mr. Zimmerman formerly was with 
Westinghouse Electric Elevator Com- 
pany at Chicago and Indianapolis. 


Allen-Bradley Company of Milwaukee, 
Wis, announces the appointment of 
E. B. Dewey as sales representative 
in Kalamazoo, Mich. He will cover 
Southwestern and Central Michigan. 


The National Supply Company, Pitts- 
announces the election of E. H. 
orsteinson as vice president and 
controller. He joined the company as 
controller in 1942, coming from Mont- 
gomery, Ward & Company. 


Copperweld Steel Company, Glassport, 
Pa,, announces the return of Captain 
Clyde C. Sowards after a two and one- 
*year leave of absence to serve in 

€ U.S. Army. He will make his 
Warters in the New York office 
will cover the northern portion of 








South Atlantic States. 
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CHAMPION 





Bebind the CHAMPION DIAMOND 


és more than just another 
Fluorescent or Incandescent Lamp 


First, there’s one of the best equipped plant and produc- 
tion organizations in the industry, backed by 45 years of 


r ews ert 3 
specialization in fine lamp manufacture. 


Then, there’s expert lighting engineering service readily 


available to you through the Champion force of trained 


men in the field. 


Finally, there’s Champion economy resulting from a 
most efficient industrial distribution service which com- 
bines with Champion quality lamps to provide lowest 


cost, lamp for lamp, performance considered. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


A DIVISIGN. CE GONSOLIDATES ELECTRIC 


CAMP. CO 









































ot 


to sell 
to install 
to service 


Dealers — RIGHT NOW is the 
time to get lined up for post-war 
sale of Buffalo Fans! Your cus- 
tomers know that “Buffalo” fans 
have an established reputation for 
high quality. They also know that 
“Buffalo” ratings are certified. That 
makes Buffalo Fans easy to sell. 

The heavy-duty, industrial-type 
construction of Buffalo fans with 
flanged edge, square panel construc- 
tion makes installation easy. 

Buffalo wheels have heavy-gauge, 
die-stamped blades, heavy-duty hub; 
and each wheel is carefully balanced 
before assembly. 

Only first grade motors are sup- 
plied with Buffalo fans—so service 
costs are practically nothing. 

If you want to sell Buffalo Fans, 
write today for data Bulletin 3222 
and prices. 





BUFFALO FORGE COMPANY 


143 Mortimer St., Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd. 
Kitchener, Ont. 


FANS 
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Annual 


Wage 


[FROM PAGE 53] 


Joint Recommendations 


In October, 1943, the Labor-Man- 
agement Planning Committee on Post- 
war Problems of the National Elec- 
trical Contractors Association and the 
International Brotherhood of Electrical 
Workers recommended the adoption 
of the annual wage. 

“There appears to be an inevitable 
drift toward placing the industry on 
an annual basis for workers. This 
has been a concept in the industry for 
a quarter of a century. It arises natu- 
rally in the industrial maintenance 
field.. The union has never opposed the 
introduction of the annual income 
method of paying workers and no 
doubt will accept any plan that would 
appear to be stable and offer a full 
year’s employment. 

“It is a recommendation of the Plan- 
ning Committee that the industry con- 
sider this form of payment anew and 
the planning Committee believes that 
an opportunity offers itself for sound 
experimentation on a local basis. Well- 
established contractors could well enter 
into agreements with local unions 
guaranteeing full-time employment on 
an annual income basis. Of course 
this implies a certain amount of reserve 
funds so that the local union can be 
guaranteed payment on this basis. If 
the plan is successful on a local basis, 
it appears to the Planning Committee 
that it would be easy to pass to the 
annual income form of payment on a 
national scale as the industry pro- 
gresses to .closer organization and to 
more mobility.” 

Since October the two associations 
have been struggling to implement this 
program, and certain practical difficul- 
ties have arrived. Some of the obstacles 
which must be overcome are psycho- 
logical. If the United States could 
pass over-night from one type of econ- 
omy to another, there would be no 
psychological obstacles on the employ- 
er’s part; but transition will be slower; 
there will be a good deal of confusion 
over a period of a number of months, 
and the employer is often afraid that 
he is going to be caught between two 
economies—one dead and the other 
powerless to be born. So the employer 
is timid about granting what might be 
a maximum adjusted yearly income. 
The contractors propose some formula 
like this: “It is recommended that the 
minimum compensation for each class 


| of workmen’ on annual employment 
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shot 
ON YOUR Jon ff 
pliec 
hour 
this ' 
year, 
W 
stacl 
o a 
lence 
and giving yourself § 
been 
a chance for advancement § ici 
ment 
Few men deliberately plan to work per- to pa 
sistently on self-improvement. If progress one 
comes naturally, they are happy; if it does : 
not, they either worry or they entirely indus 
ignore the situation. ; obstac 
Yet it is possible to pay attention to self- what 
improvement with considerable hope of SR 
success. A noticeable degree of advance- vision 
ment is practically assured to anyone who and e! 
will make an intelligent and persistent The 
effort. hewi 
Thousands of men have proved this for mecha 
themselves, with the use of during 
The-¢c Lib 1 
e CROFT Library | 3: 
4 aed ment é 
of Practical Electricity | <, 
7 Volumes, 2906 pages people. 
1948 how-to-do-it illustrations can re} 
@ The Croft Library is a complete elec- tent th; 
trical educator. Founded on practice—on groups 
20 years of shirt-sleeve experience—on will pr 
work as it is actually done. Jammed from like wi 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- _ Stress 0 
ner can easily understand it, yet so sound, annual 
so thorough, that it is the daily guide of uct of 
59,000 highly. paid electrical workers and 


engineers. 


@ Croft tells you the things you need 
know about motors, generators, armatures, 
commutators, transformers, circuits, switel- 
boards, distribution systems—electrical ma 
chinery of every type—illumination in @ 
every phase—the most improved m 
of lighting—lamps and lamp effects, 
how to do a complete job, from pl 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS' FREE EXAMINATION 


Fill in and mail the cou 
send you the entire set o 1 
days examination on approval. We w 3 
the risk—you assume no obligation. hl 
decide to keep the books, send oe a ten 
days and the balance at the rate of $3.00 a mom 


Send this McGRAW-HILL cou Y 


McGRAW-HILL BOOK CO. 

330 W. 42nd St., New York 18, N. Y. Y 
You may send me the seven volumes of the Croft a0 
Se at‘ ie ore 
to return A . n 

then and $3.00 a month until the special price of # 


has been paid. 
(To insure prompt shipment, write plainly and 


all lines.) 
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‘ainual wage will then be an end-prod- 





should be a weekly salary equal to 70 

cent of the established hourly rate 
for intermittent employment, multi- 
plied by 40.” In cities where a $2.00 
hourly wage schedule is now in effect, 


this would produce only about $2912 a | 


year, on a 52-week basis. 

Workers also face psychological ob- 
stacles. Men long inured to the turbu- 
lence of the construction industry, 
where’ intermittent employment has 
heen the rule, appear to prefer to take 
their chance on 200 days of employ- 
ment at the higher hourly wage than 
to pass to the more stable annual in- 
come basis. The electrical construction 
industry has sought to meet these 
obstacles by securing the adoption of 
what might be called a permissive pro- 
yision jn contracts between local unions 
and electrical contractors. 

The United States has long been 
known as a center of engineering and 
mechanical skills. Miracle production 
during the war has been the result of 
agreat project in cooperation between 
labor and management and Govern- 
ment and it certainly has been a testi- 
mony to the genius of the American 
people. Whether the American people 
can repress individualism to that ex- 
tent that cooperation shall rule between 
gtoups so that a peacetime economy 
will produce a national income not un- 
like what we have produced under the 
stress of war, remains to be seen. The 


uct of American engineering genius. 





H. R. MEYER, manager, maintenance 
og Westinghouse Electric & 


& Co., drives home an emphatic point 
Dis talk on advances in electrical 
maintenance techniques before the Elec- 


de 
M, 
in 





tat Maintenance Engineers of Chi- ] 
cago. 
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NING 


By CONTOUR OF SHOE 


IS ALMOST FILLED 





Makes precision bends, every time 


ONE MAN can get precise, smooth 
bends in a few minutes with a 
GREENLEE Hydraulic Bender. 
Whether bending pipe up to 42", 
rigid and thin-wall conduit, tubing 
or bus bars, it is simple, fast and 


easy this way. 


As illustrated, pumping of oper- 
ating lever exerts powerful hydrau- 
lic pressure. Bend is complete when 
shoe is almost filled. Graduations 
on ram permit operator to identify 
precise length of ram travel—a sure 
guide in making exact, duplicate 


bends every time. 





OTHER GREENLEE TIME-SAVING 
TOOLS FOR ELECTRICAL WORK: 


CABLE PULLERS 


Whatever your bending job, use a 
GREENLEE to do it better, faster. 
One man operated ... easily carried 
to the job and set up. GREENLEE 
Benders eliminate manufactured 
bends and fittings ...save time and 


material on the job. 


Get complete facts on Hydraulic 
and Hand Benders and other 
GREENLEE time-saving tools for 
electrical workers. Write today for 
free catalog 33 E. 

. Greenlee Tool Co., 
Division of Greenlee 
Bros. & Co., 1741 
Columbia Avenue, 
Rockford, Illinois. 


Ge Retaaly wit Cyreerclee/ 








REGISTERED TOOLS! 


==. GREENLEE 


RADIO CHASSIS PUNCHES 
PIPE PUSHERS 
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Installation Only “ 
4 . 
"You have ALL Types Projects [FROM PAGE 61] WHERE wo 
of Tees é 
to choose from— such work because the possible return TO BUY a 
is considered insufficient to justify the a 
gamble involved. 

The following handicaps were re- Equipment, Materials and id 
ported by contractors engaged in in- Supplies for Electrical Us 
stallation-only work: Construction — Mainte-. just 

1. Difficulty in getting information nance — Repairs ae 
for plans and on material and equip- T 

“ ment. ia ed 
: 1 ‘Sil 2. Lack of authority to deal directly 
—_ J muc 
mn the COMP LETE line with vendors delayed procurement of sat 
All in one catalog, for your handy accurate information and hampered 
selection — every good type of tee sieck hg Oe the ; 
connector. .. Each one carefully de- coordination of deliveries. such 
signed and tested, and manufactured 3. Materials ordered before checking ‘iad 
under rigid engineering supervision. by contractor resulted in: ingly 
Penn-Union Type (a) Cables not cut and reeled to Ce 
HFM, with one-bolt ion : : : 
padpbinaed cae ae facilitate installation. migh 
the main. One or more (b) Unbalanced quantities of ma- | TORK owne 
branches can be con- : poe 
stdin ak terials and accessories ; and/or not |CLOCK on es OFF most 
ti-slit tapered sleeve conforming with job requirements. he h: 
—. (c) Conduit fittings ordered for The TORK CLOCK CO., Inc. instal 
i locations requiring pull boxes. MOUNT VERNON, NEW YORK contr 
(d) Pipe fiittings and supports terial 
not standard equipment. DRILL CONCRETE THE EASY WAY labor 
Penn- Uni : A 
oa tos ts eee (e) Pull boxes too small; and/or their 
range of branch sizes. openings and K.O.’s wrong size and to the 
One-piece design makes 1 ti ics’ le 
installation easy. Tap zi 10n. lich WODACK “DO-ALL" ‘shi 
connectio b Fi tures i tin not msn 
made at any time. , be ag pi se, con. || ELECTRIC HAMMER AND DRILL i. 
SSRs DE LONS SEN 8 Saves time and labor Installing expansion anchors, 
duit entrances. Two motion rocal for hammer drilling-—re- contr: 
. tary for twist dritting. Drills masonry to bi § “. 
Clamp Type Tees £ (g) Equipment normally pre-as- |} teil feitane'sacet wane tbe Sur |, Cane 
all sizes hethien and sembled, delivered knocked down. in 17 diameters. Also chisels, bull points, ete. Ask | ' tract 
are complete line. (h) Motor terminal heads inade- J : Wh 
che Pe quate. Wodack Electric Tool Corporation a th 

4. Material orders held up because 4628 W. Huron St. a Choose 44, Ill sugge: 

TE of incomplete listings (fittings, hang- Mcemsoneam ‘4 a pric 
be yada flat pamyed ers, bolts, pull boxes, bushings, elbows, be un 
pete Besser par Yippee frames, switches, splicing materials, SWITCHPLATE LAMP tractoy 
that take a wide range of aligners, etc.) - An Ideal Over propos 
Se 5. Improper timing of material and Door Signal ..- compa 

Penn - Union equipment deliveries. : ; see seat ate lagi gether 

E-Z Tee is 6. Jobber substitution of unsuitable £08 Oe ee eee Only 

ideal for ac- ‘ modest light Is adequate. ide 
commodating a large range material for that ordered. Low eurrent consumption. guide 

pager mas eee so 7. Excess labor costs for—protect- et OS ant ae tn ¢ 

not loosen. 2, 3 or 4-post. ing, cleaning and shifting material and oats ae time te 

Fenn pen a fw — 7 equipment delivered long before actu- Write for catalog 120 volt tungsten ame the cx 

y utilities, industrials, electric ey) . . : 2° lens diameter. co 
mialisfactalah coritrattors- because im |. ally needed ; for handling and cleaning pus es eg a 0 
they have found that Penn-Union material and equipment brought in THE GRAYB roger aed c co. m 
on a fitting is their best guarantee from other plants; for lost time due Mto’d by the H. R. Kirkland Ce., Morristown, M. J. rendere 
ot L-qpendabality. to delays and disruptions caused by ; It w 
PENN-UNION above procurement failures. s rapid d 
ELECTRIC CORPORATION 8. Excess tool costs—for correcting SAFETY'S SAKE as to t 
ERIE, PA. Sold by Leading Jobbers . 5 apes individ: 
equipment; fabricating normally pre- SODER-FLUX 
lc i it*”*”*~™ fabricated equipment; tools tied up on . : success! 
the job longer than necessary. L. B. ALLEN CO., INC. is a ha 
ay 9. Lack of cooperation of owner’s 6715 Bryn Mawr Ave. Chicage 31 ll. who ha 
‘representatives due to misunderstand- pr nul 
ing the contractor’s problems. Electric Heating Elements Now You Can Repair Them Tun Y 
10. Plans supposed to be furnished USE net snare age 2 ay 
e over! - 

by owner were:—not available when Nichrocite Paste and turn be me. 
needed; incomplete; not construction wrt Gthas’ etaaaee een ay 

Conductor Fittings plans; not coordinated; lacking infor- onecet y - = + Gada ee ag 
wee: .) mation on building construction and Advance Co. BoxE.C. 861, M Mina. acting 
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lay-out of other equipment; deceptive 
as to the amount and nature of the 
work. 

It is difficult to anticipate such haz- 
ards and estimate the total effect on 
the cost of the work. Engineering and 
administrative costs are increased. On 
top of actual labor increase, there is 
the cost of delays and disruptions. 
Usually, there is nothing to indicate 
just how much trouble will be encount- 
ered. 
_ The accompanying chart gives some 

idea of how such costs add up. Just how 
much should be allowed in an estimate 
rests with the individual estimator and 
the particular job. In too many cases 
such costs have been regarded lightly, 
and contractors have suffered accord- 
ingly. ' 

Considering the costs iri Chart I, one 
might regard it poor economy for an 
owner to buy his own materials. In 
most instances that would be true—if 
he had to, pay the right price for, the 
installation. However, as long as some 
contractors continue marking-up ma- 
terial sufficiently to cover part of the 
labor burden, and are willing to donate 
their tools and engineering services 
to the owner who will buy the mechan- 
ics’ labor, the owners will save by fur- 
mshing their own materials. If the 
buyer is sympathetic to reason and the 
contractor is smart, there is a good 
chance that a labor and material con- 
tract will be let. 

When a contractor is asked to submit 
an installation-only price, he should 
suggest that the owner also consider 
a price for the complete job. It must 
be understood, however, that the con- 
tractor is to’ have a right to go over his 
propositions with the owner. The ac- 
companying comparative estimates to- 
gether with Chart I on “Installation- 
Only Projects”, should serve as a good 
guide for selling complete jobs. 

In cases where it would be wasted 
time to even try to sell the material, 
the contractor should estimate the 
costs of the job so that there will be a 
return commensurable to the services 
tendered along with furnishing labor. 

It would be too much to hope for any 
tapid decrease in the tendency of own- 
es to buy their own material, but some 
individual contractors have been very 
successful in stemming this practice. It 
sa hard pull to convince a customer, 
who has made up his mind to buy his 
materials, that he will gain in the long 
tun by letting a contractor supply both 
Material and labor. 

One thing should always be remem- 
bered—there is no such a thing as a 
labor-only” job in the electrical con- 
tracting business. 
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COMPARE THESE FEATURES 
OF KINNEY "QUICKLAG" 
PANELS BEFORE YOU BUY 


@ Lowest cost circuit breaker protection 
@ Full time delay on harmless overloads 
@ Faster tripping on dead shorts 
@ Deionizing principle arc quench 


@ Breaker handles are trip free 


PANELBOARDS 





FOR MANUFACTURERS | 
WHO WANT BETTER CIRCUIT | 
PROTECTION AT LOWER COST | 






COLUMN -TYPE 


Circuit Breaker Panels Reduce 
Current Interruptions and Conserve 
Vital Floor Space — 


When you install Kinney “Quicklag” Col- 
umn-Type Circuit Breaker Panelboards in your 
small tool and lighting circuits, you get these 
two important benefits: 


1. Greater freedom from work stop- 
pages due to current interruptions, 


2. Greater conservation of floor space 
because panels are mounted in 
H-beams. 


Here is how these low cost panelboards save 
you money by reducing production delays and 
work stoppages due to current interruptions. 
The amazing thermal-magnetic breaker elements 
in Kinney “Quicklag” panelboards actually re- 
sist tripping on harmless, momentary overloads, 
yet trip faster and more positively on dead 
shorts and dangerously prolonged overloads. 


Designed to mount in standard H-beam col- 
umns of industrial buildings, Kinney “Quick- 
lag” Column-Type Circuit Breaker Panelboards 
are not only far more accessible, but conserve 


vitally needed floor space as well. It will pay 


you many times over in savings of time and 
money to set Kinney “Quicklag” Column-Type 
Panelboards high on your list of reconversion 
plant projects. 


This interior view 
of a “Quicklag’’ 
breaker shows the 
sturdy construc- 
tion and thermal- 
magnetic princi- 
ple. 





@ Breakers enclosed in shock jes Bakelite 
cases 


@ Single or double-pole breakers supplied 
as required 


@ Listed by Underwriters’ Laboratories 


SWITCHBOARDS 








KINNEY ELECTRICAL MFG. COMPANY @ 2900 CARROLL AVENUE © CHICAGO 12, ILLINOIS 


171 














EMPLOYMENT : 
BUSINESS : 


UNDISPLAYED 


( Not ilable for equip t advertising) 
10 CxnTs A WorD. MINIMUM CHARGE $2.00 
Positions Wanted (full or part time individual sal- 
aried employment only), % the above rates pay- 
able in advance. 
Boz Numbers—Care of nublication New York, Chi- 
cago or San Francisco offices count as 10 words. 





advance for 4 consecutive insertions. 





SEARCHLIGHT SECTION 


(Classified Advertising) 


“OPPORTUNITIES” 


——RATES—— 


Discount of 10% if full payment is made ». 


New advertisements received by Jan. 24th appear in Feb. issue, subject fo space limitations. 


EQUIPMENT 
USED OR RESALE 


DISPLAYED 

Indiwidual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $8.00 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted .on request. 


An advertising inch is measured %” vertically on 
one column, 3 coluains—30 inches—to a page. 














REPRESENTATIVES AVAILABLE 





ATTENTION: MANUFACTURERS of electrical 

wiring material, control devices and equip- 
ment including aviation electrical equipment. 
Do you want a young live wire representative 
in the states of Louisiana and adjacent states? 
If so, address RA-325, Electrical Contracting, 
520 N. Michigan Ave., Chicago 11, III. 
MANUFACTURERS REPRESENTATIVE avail- 

able to capably represent a reputable line in 
Chicago to an established clientele. Radio- 
appliances, lighting, equipment, accessories, 
etc. RA-329, Electrical Contracting, 520 N. 
Michigan Ave., Chicago 11, Ill. 











WANTED 


ANYTHING within reason that is wanted in the 

field served by Electrical Contracting can 
be quickly located through bringing it to the 
attention of thousands of men whose interest 
is assured because this is the business paper 
they read. 





CHIEF ELECTRONIC ENGINEER 


Com ith seven years background in the field 
of designing and buliding automatic photo-electrie 
equipment hes Postw: ans that include a great 


ar 
; waivideal ho will be expected 
to thy ye Somontel ‘activity of peo we om 
partment. He lamest 4 oe = department 
personnel, coordinate aes of 

J 


; "3 Sr ~ fleld 
i assume respons entire - 
engineers, 


ment as executive . plicant should be 

trained in pr as well as theo’ 
pom | capable of su sing optical and eleo- 
tronic experimental act i id be ca 


visualizing electronic 
juipment, able to assist 
development of new units and superv 
ring, and eventual incorporation of 
pleted machines; supervise installation of our ma- 
chines in customers’ plants. 


P-328, Electrical Contracting 
520 North Michigan Ave., Chicago 11, Il, 





= 











SALES ENGINEERS 


Experienced electrical men, 
familiar with low voltage distri- 
bution systems to act as sales 
specialists in important District 
Offices on following: Panel 
boards, safety switches, en- 
closed circuit breakers, bus 
duct and load centers. Men 
accepted to receive full. train- 
ing at factory at company’s ex- 
pense before assignment. Write 
to Supervisor, Technical Em- 
ployment, 306 Fourth Avenue, 
Pittsburgh, Pennsylvania, for 
application form. 


WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 
PITTSBURGH 30, PA. 


FOR SALE 
—complete electric motor re- 
pair equipment. 

NECO MANUFACTURING CO. 


Auburn, Indiana 








UNIVERSAL TOOLS 


Channel-lock pliers, cee-tee pliers. Crescent 
wrenches, vice grips, open and box wrenches, sock- 
ets, needle nose, side cutter diagonal pliers,. screw 
extractors, screw drivers, wheel pullers. Remember: 
we have it, can get it, or it is not: made. Prompt 
shipment order today. COD. Catalogue free. 


DEALERS TOOL SUPPLY 











Dept. EC 1527 Grand Av. Kansas City, Mo. 














America’s Best Assortment 
ELECTRIC MOTORS 
GENERATORS 
TRANSFORMERS 


from 1 H.®. to 1000 H.P. A.C. 
25-50-60 eycle D.C., all voltages 
ELECTRIC EQUIPMENT COMPANY 


63 CURLEW ST., ROCHESTER, N.Y 
GLENWOOD 6783, P.O. BOX 51 

















—to help you get 
what you want. 


“Think 





_. “SEARCHLIGHT” 
Opportunity Advertising 


—to help you sell 
what you no longer need. 
Take advantage of it—For Every Business Want 


SEARCHLIGHT First” 
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Lighting 


Techniques [FROM PAGE 47 


ing of outlets. However, to provide 
fairly uniform intensities over an entire 
area where general illumination is re- 
quired, it is sometimes necessary to use 
intermediate size lamps. 

Size and Shape: Lamp data booklets 
should be consulted for “light center 
length”, overall lengths, and bulb diam- 
eter. General service lamps in wattages 
up to and including 150 watts are made 
in teardrop shape. Lamps of 200 watt 
size and larger are made in pear shape. 
In addition, 500, 750 and 1000 watt 
lamps are available in short tubular 
form, with a special bipost base socket, 


Fluorescent Light Sources 


Fluorescent lamps are diffuse line 
sources of light. Control of the light 
produced is therefore less accurate than 
is possible with a point source of light. 
Where diffuse illumination is required, 
however, the fluorescent lamp provides 
a very good source and offers many ad- 
vantages. These lamps are made in two 
general broad classifications. The first 
classification which has been widely 
used is the low voltage high current 
type, generally referred to as the “hot 
cathode” type. The second classifica- 
tion, which has been less widely used, 
but is well suited to custom built 
lengths and special shapes for special 
and unique applications, is a high volt- 
age low current type, and is generally 
referred to as the “cold cathode” type. 

Fluorescent lamps for general illum- 
ination are now available in several 


approximately one-half inch to more 
than two inches in diameter, and from 
eighteen inches to ten feet or more in 
length. Hot cathode type lamps are 
produced in standardized lengths, while 
cold cathode type lamps are produced 
in some standard lengths and are also 
available in custom lengths. Standard- 
ized lengths of long tubes with small 
diameters, and standardized circular 
lamps in three sizes have been af- 
nounced by several lamp manufactur- 
ers as new tubes to become available. 
Color Quality of Light Produced: 
Fluorescent lamps are produced with a 
variety of inside coatings of fluores- 
cent chemicals. These materials reradi- 
ate visible light of varying color when 
activated with the ultraviolet radia- 
tion of the mercury vapor arc in these 
type lamps, depending on the chem- 
icals, or phosphors, used. Standard 
colors normally available include the 
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diameters and lengths, varying from: 


following: white, daylight, soft white, 





lasti 
orat 


The 
is f 
nom 


hour 
the 1; 


lume 
white 


place 
used 
the n 
the 1; 


per v 
the w 
lasts 

about 
Over. 
40 w: 
ducin; 
Watta: 
Plicab 
on. mz 
cold c 
ens p 
choice 


Elect 





blue, green, pink, gold and red. (Under 
War Production Board restrictions, 
only white and daylight type lamps are 
in production at this time. The colored 
jamps listed were in production until 
wartime restrictions were imposed, and 
will again be produced when the re- 
strictions are removed.) The white 
lamp produces a color of light approxi- 
mating that of sunlight about one hour 
after sunrise, and technically, is de- 
signed for a color temperature of 3500 
degrees Kelvin. Daylight lamps pro- 
duce a color quality of light approxi- 
mating the color of daylight with a uni- 
form overcast. sky. Stated technically, 
it has a color temperature of approxi- 
mately 6500 degrees Kelvin. The soft 
white fluorescent lamp produces a pink- 
ish white light, since it has a red pro- 
ducing phosphor added to compensate 
for the predominance of blue-green 
light characteristic in these lamps when 
designed to produce an approximate 
white light. The white, daylight, and 
soft white lamps are used for produc- 
ing general illumination for visual see- 
ing tasks. The colored lamps are used 
primarily for decorative purposes, and 
in achieving unusual and spectacular 
lighting results or for advertising. 

Rated Operating Life of Lamps: Hot 
cathode fluorescent lamps are designed 
for 2500 to 3000 hours operating life. 
Cold cathode lamps are found to be 
lasting from 5000 to 10,000 hours of 
actual operating life. The lamps deteri- 
orate through use by blackening and by 
becoming coated with dust and dirt. 
Therefore, exceptionally long lamp life 
is not necessarily desirable or eco- 
nomical, 

Replacement Cost: Using the lumen- 
hour output of lamps at rated life and 
the list price of the lamps, 40 watt white 
lamps produce approximately 55,000 
lumen hours for one cent. The 100 watt 
white lamp produces approximately 58,- 
000 lumen hours for one cent. The re- 
placement cost of the type of lamps 
used should be considered as part of 
the maintenance and operating cost of 
the lighting system. 

Lamp Efficiency: The lamp lumens 
per watt, not taking into consideration 
the watts loss of auxiliary devices (bal- 
lasts or transformers), varies from 
about 30 for 15 watt daylight lamps to 
over 50 for 40 watt white lamps. The 
40 watt lamp is more efficient in pro- 
ducing light than either lower or higher 
wattage lamps. The above data are ap- 
plicable to hot cathode type lamps based 
On manufacturers’ published data. For 
cold cathode type lamps, the lamp lum- 
ens per watt are dependent on wide 
choice of variables available to the de- 


[Continued on page 174] 
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FOR GENERAL PURPOSE WIRING 

























































@ For Complete New 

Wiring Systems 
® For Extension Wiring 
@ For Reconversion Wiring 
@ For Maintenance Wiring 


TYPE SN 
TYPE SNW 


FOR WIRING IN WET LOCATIONS 


You’ll find Flamenol* Building Wire easy to use. It can be stripped 
and connected quickly. Its small diameter enables more conductors 
to be used in conduits or ducts. The hard smooth finish of its 
thermo-plastic insulation aids wire pulling. Moreover, Flamenol 
Building Wire can be installed in any location. Type SN is ideal 
for general purpose wiring wherever Type R is permitted. Type 
SNW is ideal for wiring in wet locations. 


The insulation of this wire is practically ageless, has high dielec- 
tric and mechanical strength, is flame retarding and is resistant to 
oils, acids and alkalies. In addition, Type SNW Flamenol wire in- 
sulation has low moisture absorption. Both types of Flamenol 
Building Wire are available in sizes 14 to 2,000,000 CM. 


















FOR FURTHER INFORMATION see the nearest 
G-E Merchandise Distributor or write to 
Section W151-8, Appliance and Merchan- 
dise Department, General Electric Co., 
Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 


Hear the General Electric 
radio programs: ‘“‘The G-E All 
Girl Orchestra,’? Sunday 10 
P.M. EWT, . “The World 
Today’ news, every weekday 
6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 
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Wi ant ed S PECI ALTIES . Techniques [FROM PAGE 173] Met 
VEL | acte 
E W G Hl N E E kK S oe er “uuusese | signer, such as the tube diameter, tube part 
- INDUSTRIAL SERVICE length, current density in the tube, and ing 
Radio € voltage at which the lamps operate, wor! 
* Electrical F ROM STOCK The high voltage type long, slim lamps the 
eae recently announced for availability in colo 
Electronic postwar will produce approximately 65 ofter 
* Mechanical lumens of light per watt. _ inal 
5 Size and Shape: Hot cathode type nece 
! Metallurgical lamps for general illumination vary in whit 
fl * * wattage from 15 watts to 100 watts, effec 
rastery errs and include 15, 20, 30, 40, 65 and 100 Re 
i Materials Handling watt sizes. All lamps are tubular, and Mert 
r « ‘ are 1 in., 1% in. and 2% in. in diam- life 
[ Manufacturing Planning eter. Lengths vary from 18 in. for the whet 
: Work in connection with the manufac- 3-Conductor Single 15 watt lamp to five feet for the 100 start 
> Soldering Angle Conductor : 2 y 
1 fture of a wide variety of new and ad- * Lue Pothead Pothead watt lamp. Circular type lamps in three quire 
( Fvanced types of communications equip- Write for a complete selection of . diameters will be available for postwar, outpt 
‘ ment and special electronic products. RUSGREEN bulletins Cold cathode type lamps vary in diam- lamp 
f Apply lor write), giving eter from 12 millimeters to 25 milli- at 07 
; full qualifications, to: ENDULATORS (POTHEADS) ALL SIZES © ALL meters. Lengths will probably be stand- lamp 
1=R, L. D., EMPLOYMENT DEPT. SHAPES © ALL VOLTAGES © ALL TYPES ardized at approximately six feet and oper: 
‘ x 3 eight feet. Cold cathode lamps lend lamp 
‘Western Electric Co\| SREUMAMETRAOHTTE | Srv ocaon mote loetsan J i 
: can be curved for special custom jobs. that 
100 CENTRAL AYV., KEARNY,N.J. ee No doubt much standardization of this consi 
fe aan anes het ee product may be expected beyond that ing | 
Applicants sea conitily with WMC reguiations R U 5 G R 3 3 NN M F G “2 C 0 ° already accomplished. Re 
14260 Birwood Avenue * Detroit, Mich. It is estimated that about 95% of the lamp 
hot cathode type fluorescent lamps used lume 
for commercial or industrial general hasec 
-| lighting applications are the 40 watt price 
Test Insulation the Modern Way yee a and 100 watt sizes, due to the higher prodt 
lumen output per watt for these sizes, hours 
with a MODEL B-5 and due to the economies offered in fix- appre 
RA F G re) ot Pe ra ke ture costs, wiring costs, and other simi- one < 
lar factors. watt 
ing e 
NEW BATTERY-VIBRATOR TYPE Mercury Vapor Light Sources a 
pace qaiaiee .. :guiely sdtouadeed These light sources are used primar- ff only. 
steady test potential of 500 volts DC, avail- ily in industrial lighting applications, Lai 
able at the touch of a switch. Direct where it is important to provide high consic 
reading in insulation sesistance. levels of illumination, and desirable to iary 
use a minimum number of units. Com- watt | 
HERMAN H. STICHT CO., INC. mon installations of mercury lighting lumer 
27 PARK PLACE NEW YORK, N.Y WRITE FOR BULLETIN No. 430-E include steel mills, rolling mills, foun- produ 
dries, machine shops, glass factories, watt, 
textile mills, printing plants, and in- appro 
Operating Notes on dustrial plants having high ceilings. efficie 
IN DUSTR i AL E LECTRO NIC S Use of mercury vapor light sources for cande: 
general industrial plant lighting is lim- that ¢ 
by Arthur G. Mohaupt, B. A., M. S. ited to three size lamps: the 250 watt, Size 
NOTHING ELSE LIKE IT! DOWN-TO-EARTH INFORMATION FOR THE 400 watt and 3000 watt. Of these, the iSas 
A practical, wcities REACTROMIC MANUAL. A vetuctic aid to foremen, 400 watt size is the most popular. The watt 
superintendents, engineers, electrical contractors, electricians—to everyone 3000 watt lamp is becoming more pop- with 4 
interested in Electronic Control devices. Packed with practical data on . 
Thyratrons, Ignitrons, Electronic Lighting, Induction and Dielectric Heat- ular for use in large areas, however, tures 
A valuable digest of 12 Welding Control. Wiisctrocte Madens Cosas ete’ Taapaete wit dette due. and will probably be used more and The 3 
Seciees given to coat en eR Oe Tomtn; | More ie industry in the future. TRESS aaa 
retin norton De FOREST’S TRAINING, INC., 2531 North Ashland Ave., Chic 14, Ill, - “pe ce ae — reer “a 4 
rar 0 loti mame AB ETRE SIU, ATR Meet Or SC ot ine ae curing Com Th 
Sectuitnn ‘seme ing of the Budd Manufacturing Con € 
WES BG BI Be TA TL... «snp cops ye avtvana 29 oo codes je eeeoer! pany plant at Bustleton, Pennsylvania, Febru 
MMIITOIT RINGS 65.0... ....cescoccscesscesersscssteceed through a unique indirect lighting a? signs 
Wy 2. See ose cass Seats ooo i 7 BEc-1, | plication was discussed in the Novem tion. 
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7 Color Quality of Light Produced: 


_ jn about equal lumen output where it is 


ber issue of Electrical Contracting. 


Mercury vapor lamps produce a char- 
acteristic blue-green light, which is 
particularly well adapted to the light- 
ing of the neutral tones in a metal 
working plant. It is entirely lacking in 
the yellow-orange-red portion of the 
color spectrum. For this reason, it is 
often combined with incandescent lamps 


necessary to have an approximately 
white light, giving the psychological 
effect of daylight. 

Rated Operating Life of Lamps: 
Mercury vapor lamps have a longer 
life when operated continuously than 
when used for intermittent service. In 
starting, five to ten minutes are re- 
quired in order to reach normal light 
output. The 250 watt and 3000 watt 
lamps are rated by the manufacturers 
at over 2000 hours and the 400 watt 
lamp at over 3000 hours, under normal 
operating conditions. When these 
lamps are operated continuously for 
at least ten hours per start, tests show 
that the actual operating life increases 
considerably beyond the rated operat- 
ing life. 

Replacement Cost: The 250 watt 
lamp produces approximately 16,000 
lumen hours of light for one cent 
based on normal rated life and list 
price for the lamp. The 490 watt lamp 
produces approximately 50,000 lumen 
hours and the 3000 watt lamp produces 
approximately 60,000 lumen hours for 
one cent on the Same basis. The 400 
watt and 3000 watt lamps offer operat- 
ing economies comparable with incan- 
descent or fluorescent lamps consider- 
ing the replacement cost of the lamps 
only. 

Lamp Efficiency: Not taking into 

consideration the watts loss of auxil- 
lary devices (transformers), the 250 
watt lamp produces approximately 28 
lumens per watt, the 400 watt lamp 
produces approximately 40 lumens per 
watt, and the 3000 watt lamp produces 
approximately 40 lumens per watt. This 
efficiency is about double that of in- 
candescent lamps and comparable with 
that of fluorescent lamps. 
Size and Shape: The 250 watt lamp 
18 a short tubular lamp, as is the 400 
watt lamp. These two lamps are used 
with typical incandescent lighting fix- 
tures having screw base type sockets. 
The 3000 watt lamp is a long tubular 
Source, similar to fluorescent lamps, 
and requires a luminaire of a type simi- 
lar to fluorescent sources. 

The next article to appear in the 
February issue will take up basic de- 


signs of luminaires and their applica- 
tion. 
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Sherman Type S-O 
Solderless Lug 


pont Range 
Part Cap. Wire Sizes 
‘No. N.E.C. Max. Min. 
SO-8 35 8 14 
SO-4 70 4 14 
$O-1/0 125 0 3 
SO0-4/0 225 0000 0 
SO-500 400 500M 250M 
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Speeds Up 


phe Job 


See that big hex head, slotted 
screw? You can tighten that up 
with wrench, pliers, or screw- 
driver — whichever is at hand. 


That screw forces a movable 
pressure plate down on the wire. 
No chance for the wire strands 
to separate. The pressure plate, 
which is the full length of the 
barrel, compresses the strands— 
grips them between large, ser- 
rated surfaces which insure a 
connection that is mechanically 
strong and electrically efficient. 
Yes, you can make fast time when 
you use this big, strong. Solder- 
less Lug. What’s more, when 
you’re done, you know the job 
is right. 

A lot of good Electrical Contrac- 
tors are using this Sherman Lug 
today. They KNOW that it pays! 


H. B. Sherman Mfg. Co. 
Battle Creek, Michigan 





Solderless Lugs . . . Soldering 
Lugs . . . Wire and Cable Con- 
nectors . . . Fixture Connectors 
. - » Ground Clamps and Fit- 
tings . . . Electrical Terminals 
. - - Battery Connectors . . . 
Splicing Sleeves ... Wedge Grip 
Connectors. 
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Type A Switches with visible 
blades. Quick make, quick 
break and interlocked cover; 
rated from 30 to 2400 amperes, 
up to 600 volts. Horsepower 
rated. Fusible and not fusible. 
2, 3 and 4 poles and 3, 4 and 
5-wire, solid neutral. 


General Purpose Switches 
(Type D) are quick break only 
in capacities from 60 to 600 
amperes inclusive. Thirty-ampere 
(and rain-tight) switches are not 
quick break. Made with 2, 3 
and 4 pole and 2,3, 4 and 5- 
wire s/n systems. 230 volt A.C. 
and 250 volt D.C. 


Type C Industrial Safety 
Switches are quick make and 
quick break. Made up to and 
including 600 amperes, 600 
volt. Fusible and not fusible. 
Horsepower rated. 2, 3 and 4 
poles, and 3, 4 and 5-wire solid 
neutral. Also available in rain- 
tight enclosures. 


Type A Switches with con- 
cealed blades. Quick make, 
quick break and _ interlocked 
cover. Design permits smaller 
boxes with plenty of wiring 
space. Up to 200 amperes, 600 
volts. H.P. rated. Made in 2 and 
3 pole, 3 and 4-wire solid 
neutral. 


Blue Label Line—Type D 
Switches are compact, employ- 
ing a rotary type of blade con- 
struction. Made for 2 pole and 
2-wire and 3-wire, 230 volt 
A.C.-250 volt D.C. systems. 
Available for 30 to 60 ampere 
fusings. Front operated, 


Manual Motor Starters are 
available up to 60 amperes, 
575 volts A.C. horsepower 
rated. Auxiliary blades shunt 
running fuses when operating 
handle is moved to starting posi- 
tion. Releasing handle automati- 
cally moves blades to running 
position with fuses in circuit. 


Double Throw Switches. Made 
in sheet steel or explosion-re- 
sisting enclosures, approved for 
Class 1, Group D hazardous lo- 
cations. Interlocked covers and 
quick make and quick break 
mechanism in sheet steel en- 
closures. 


Weatherproof, dust-tight and 
explosion-resisting enclosures 
are available with ratings up to 
200 amperes. Dust-tight switches 
approved for Class 11, Group 
G hazardous locations. Explo- 
sion-resisting enclosures ap- 
proved for Class 1, Group D 
hazardous locations. 


@ Square D’s unusually complete line of safety switches covers five 
divisions: 7. Heavy Duty Industrial Type A. 2. Intermediate Industrial 
Duty Type C. 3. General Purpose Type D. 4. Double Throw Switches. 


5. Manual Motor Starters. 


See our catalog in SWEET’S or write for Safety Switch Bulletin. 





SQUARE J} 


DETROIT 


MILWAUKEE 


Address Square D Company, 6060 Rivard St., Detroit 11, Mich. 


COMPANY 


LOS ANGELES 
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2-, 3- AND 4-CONDUCTOR 
BX ARMORED CABL 


EASY TO INSTALL HIGH QUALITY 


You'll like to work with G-E BX Armored Cable. The flexibiliy 
(. its interlocking armor makes it easy to handle. Moreover, it hag 
an s-shened paper wrap which is easier to remove than ordig 
wraps when stripping. This wrap separates the conductors. f 
each other and provides additional dielectric strength, too. _ 

G-E BX is ideal to use for complete wiring systems in sf 
buildings of all types—houses, garages, stores, markets, etc. Iti 
ideal also for wiring leads to factory machines and for extension 
wiring from conduit for any purpose. G-E BX is available witht 
or three conductors, sizes 14 to 2 or with four conductors, sige 
14 to 4. « 

G-E leaded armored cable, BXL, is also available in all deg 
sizes. Other G-E cables offered include 2-, 3-, and 4-condu 
BraidX non-metallic sheathed cable and 2- and 3-conductor sefy 


t ble, Type SE. 
entrance ca yP Uae ae 


FOR FURTHER INFORMATION on G-E BX or building ‘ 
wiring devices see the nearest G-E Merchandise Distributor 
write to Section CDW151-8, Appliance and Merchandise} 
partment, General Electric Company, Bridgeport, Connecti 


BUY WAR BONDS AND HOLD THEM 
Hear the General Electric radio programs: “The G-E All 
Girl Orchestra’ Sunday 10 p.m. EWT, NBC. “The World 
Today” news every weekday 6:45 p.m. EWT, CBS. 





G-E BUILDING WIRES AND WIRING DEVICES 


General Electric also offers building wires and wiring de © 
vices for every wiring need including Type SN and Type ~ 
SNW small diameter Flamenol* Building Wire and many ~ 
different agi g devices—switches, lampholders, outlets, etc. — 
*Reg. U.S. Pat. Off. : 
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